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1.0 INTRODUCTION 
 

1.1  LETTER OF TRANSMITTAL 
 
Attached on the following page is the Letter of Transmittal. 
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1.2  ADOPTION AND ASSURANCES LETTER 
 
The Adoption and Assurances Letter is attached on the following pages. 
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1.3  EXECUTIVE SUMMARY 
 
This document comprises the State of Montana’s Multi-Hazard Mitigation Plan and Statewide 
Hazard Assessment.  It has been prepared for the State of Montana, Department of Military Affairs-
Disaster and Emergency Services Division under Contract No. MIL04-785J executed on 
November 10, 2003.  The document has been prepared by Resource Management Services, Inc. 
(Prime Contractor), Land and Water Consulting (Sub-contactor), and Big Sky Hazard Management, 
Inc. (Sub-contractor) under the direction of the State Hazard Mitigation Officer (SHMO). 
 
The State of Montana Multi-Hazard Mitigation Plan and Statewide Hazard Assessment is the State’s 
primary hazard mitigation document.  It is the product of extensive input from governmental and 
tribal agencies, non-governmental organizations, in-depth research, and hazards analysis.  The 
results are stand-alone sections, statewide in nature, useful for many entities throughout the State 
of Montana, and expandable as events occur and better data is developed.  The document is 
organized into several major parts, establishes a process for broad governmental and 
organizational involvement, provides a comprehensive and detailed statewide hazard assessment, 
and demonstrates the overarching mitigation strategy for the State of Montana. 
 
Section 2 contains a discussion of the Planning Process utilized for development of this document 
and the integration of this document with other State Plans and Programs. 
 
Section 3 (which contains the Hazard Assessment component) identifies and profiles the following 
major hazards in Montana: 

 Earthquake, 
 Flooding, 
 Hazardous Materials Incidents, 
 Landslide, 
 Terrorism and Violence, 
 Volcanic Eruptions, 
 Winter Storms and Avalanche, 
 Drought and Effects of Drought, 
 Severe Thunderstorms, Hail, Wind and Tornadoes, and 
 Wildland and Rangeland Fires. 

 
The history of occurrence-, the probability of occurrence-, the severity resulting from-, and the 
vulnerability to- each of these hazards is individually discussed.  Where possible, data is mapped to 
show vulnerability by jurisdiction, and in particular, to state-owned facilities.  For greater detail by 
jurisdiction, local data was incorporated where practicable and available.  This will continue to be 
an important aspect of the document (continuous updating as more Local Hazard Mitigation Plans 
are completed and approved). 
 
Section 4 (which contains the Mitigation Strategy component) looks at the overall mitigation 
picture in Montana and pulls together various factors, such as statewide goals and objectives, state 
and local capabilities, funding sources, and a system for prioritizing projects (all of which are an 
important aspect of successful hazard mitigation).  The mitigation strategy considers the natural 
and man-made events identified in the hazard assessment and proposes potential solutions with a 
method and means for following those potential solutions through project completion.  The 
mitigation strategy does not establish or redefine mitigation in Montana, but rather provides a 
comprehensive look at the system for achieving disaster resistance. 
 
Section 5 contains a discussion of the status of Hazard Mitigation Planning Efforts at the Local 
levels, Technical and Financial assistance available, integration of the approved Local Hazard 
Mitigation Plans into the State’s Plan and the approach that will be utilized by the State to prioritize 
Proposed Mitigation Projects. 
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Section 6 discusses Plan Maintenance/Update and Mitigation Project Monitoring/Evaluation 
procedures.  Section 7 presents Planning Process Annexes, Section 8 consolidates references 
utilized in the Plan, and Section 9 provides a listing of Acronyms. 
 
The State of Montana Multi-Hazard Mitigation Plan and Statewide Hazard Assessment strives to 
clearly identify and profile the hazards that pose the greatest threat to the state and prevent 
damages and losses in the future.  The ultimate objective is to make the State of Montana a safer 
place to live, work, and visit. 
 
1.4  PURPOSE, SCOPE, AND AUTHORITY 
 
The State of Montana Multi-Hazard Mitigation Plan and Statewide Hazard Assessment was 
developed with the purpose of documenting historical hazard events, vulnerabilities thereto, and 
strategies for mitigation that will make Montana a more disaster resistant State.  This 
comprehensive and resourceful document is intended to clarify hazard information and actions that 
can be taken to prevent damages.  As is the case with all disaster plans, this Plan does not identify 
or list every possible hazard.  Furthermore, events listed may not occur in the manner identified.  
The Plan is a tool that should be used to enhance the State’s preparedness to the events listed. 
 
The authority governing the Plan’s development and contents is Section 322 (Mitigation Planning) 
of the Robert T. Stafford Disaster Relief and Emergency Assistance Act enacted by Section 104 of 
the Disaster Mitigation Act of 2000 (P.L. 106-390).  Specifically, the plan is to meet the 
requirements of the Interim Final Rule published in the Federal Register on February 26, 2002 at 
44 CFR Part 201.  Meeting these requirements will allow the state and communities with approved 
local plans to apply for federal mitigation assistance, both pre- and post-disaster. 
 
The scope of this Plan is to meet the required elements of a Standard Level State Plan with the 
potential to expand to an Enhanced Plan at a future date.  The development of this plan was 
limited by the time and funding available.  Funding for the initial development of the plan was 
provided by the Federal Emergency Management Agency through the Pre-Disaster Mitigation grant 
program in Fiscal Year 2003.  The scope of the State of Montana Multi-Hazard Mitigation Plan and 
Statewide Hazard Assessment will continue to expand over time and will be dictated by the 
available funding and by the availability of more information. 
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1.5  STATE OVERVIEW   
 
Montana is a large, sparsely-populated State with an economy that has historically depended on 
natural resource-linked industries.  The open plains of central- and eastern-Montana provide land 
for grain farming, grazing for large herds of beef cattle, oil and gas fields, and rich coal deposits.  
The mountainous regions of western Montana yield timber for wood products manufacturing and 
minerals for mining. Recent years, however, have seen the state relying less on its natural 
resources, and branching out into a more diversified economy.   
 
The Continental Divide runs along the crests of the Rocky Mountains from Canada to Mexico, 
literally dividing the waters of the North American Continent.  Montana is known as the headwaters 
state because much of the water which flows to the rest of the nation comes from the mountains of 
Montana.  Two of the nation's major river systems, the Missouri and Columbia, are born high in the 
Rocky Mountains of Montana. 
 
Table 1.5.1  Montana State Facts 
Admitted to the 
United States: 

Nov. 8, 1889, the 41st state 

Population: 917,621 (2003 Census estimate) 
According to the 2000 Census, Montana has 6.2 persons per square 
mile and is the 44th most populous state 

Capital City: Helena, population is 25,780 (2000 Census estimate) 
Largest City: Billings, population is 89,847 (2000 Census estimate) 
State Name: "Montana" is from the Latin word for "mountainous region" 
Size: 147,046 square miles in total area 

145,556 square miles in land area 
1,490 square miles in water area 
94,109,440 total acres 
4th largest state 
Greatest distance from East to West Boundary: approx. 550 miles 
Greatest distance from North to South Boundary: approx. 320 
miles in western Montana and approx. 280 miles in eastern Montana 

USGS 
Physiographic 
Regions: 

Rocky Mountain Region in the west; Great Plains in the east 

Number of 
Counties: 

56 

Number of 
Incorporated 
Cities and Towns: 

126 

Longitude and 
Latitude: 

Between 44 degrees 26' and 49 degrees North Latitude and 104 
degrees 2' and 116 degrees 2' West Longitude 

Highest Point: 12,799 feet (3,901 meters) above sea level at the summit of 
Granite Peak in Park County near the south central boundary 

Lowest Point: 1,820 feet in Lincoln County in the northwest corner where the 
Kootenai River enters Idaho 

Mean Elevation: 3,400 feet 
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Table 1.5.2 Montana State Symbols 
Nickname: Treasure State 

Montana is also known as Big Sky Country, Land of the Shining 
Mountains, Mountain State, Bonanza State, and Headwaters State. 

State Animal: Grizzly Bear 
State Bird: Western Meadowlark 
State Fish: Blackspotted Cutthroat Trout 
State Flower: Bitterroot 
State Fossil: Duck-billed dinosaur (Maiasaura Peedblesorum) 
State Gemstones: Sapphire & Agate 
State Grass: Bluebunch Wheatgrass 
State Tree: Ponderosa Pine 
State Butterfly: Mourning Cloak 
State Song: "Montana"--written one night by a Montana newspaper editor and 

famous songwriter in 1910 
State Ballad: "Montana Melody"--Montana is one of few states to have a state 

song and ballad 

 
Climate Extremes 
 
The world record for a 24-hour temperature change occurred in Loma, Montana (Choteau County) 
on January 15, 1972.  The temperature rose exactly 103 degrees, from -54°F to 49°F.  The coldest 
temperature ever recorded in Montana was -70°F at Rogers Pass north of Helena (Lewis & Clark 
County), on January 20, 1954, a national record for the lower 48 states.  Montana has reached 
117°F twice in recorded history – the first time in Glendive (Dawson County) on July 20, 1893 and 
then again in Medicine Lake (Sheridan County) on July 5, 1937. 
 
Table 1.5.3 The Five Hottest Places in Montana  (Based on maximum 

normal temperatures from 1961-1990 for reporting weather 
stations)1

Location County Average Daily High in 
July 

Hardin Big Horn 91.7°F 
Yellowtail Dam Big Horn 90.7°F 

Lame Deer Rosebud 89.9°F 
Birney Rosebud 89.9°F 

Hysham Treasure 89.6°F 
 
Table 1.5.4 The Five Wettest Places in Montana  (Based on annual 

precipitation normals from 1961-1990 for reporting weather 
stations near populated areas)1

Location County Average Annual 
Precipitation 

12 miles northeast of Bozeman Gallatin 35.15 inches 
18 miles north of Troy Lincoln 34.90 inches 

Hungry Horse Flathead 34.48 inches 
2 miles northwest of Heron Sanders 33.86 inches 

Hebgen Dam Gallatin 30.11 inches 
 

                                                 
1 James R. Owenby and D. S. Ezell, Monthly Station Normals of Temperature, Precipitation, and Heating and Cooling Degree 
Days, 1961-90, Montana. Asheville, N.C.: National Climatic Data Center, 1992. 
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Table 1.5.5 The Five Coldest Places in Montana  (Based on minimum 
normal temperatures from 1961-1990 for reporting weather 
stations)1

Location County Average Daily Low in 
January 

Westby Sheridan -5.8°F 
10 miles north of Opheim Valley -3.3°F 

12 miles southeast of Opheim Valley -2.9°F 
Redstone Sheridan -2.7°F 

Culbertson Roosevelt -2.0°F 

 
Population 
 
Table 1.5.6 Montana’s Ranking Among the 50 States2

Item Rank Montana U.S. 
Total Popluation (2003 Census Estimate) 44th 917,621 288,368,698 
Population per Square Mile (2000 Census) 48th 6.2 79.6 
Percent Change in Population (1990-2000) 20th 12.9% 13.1% 
Percent Population Under 18 Years of Age 
(2003 Census Estimate) 

42nd 23.5% 25.1% 

Percent Population 65 Years and Older 
(2003 Census Estimate) 

10th 13.6% 12.4% 

Median Age in Years (2000 Census) 6th 37.5 35.3 
Home Ownership Rate (2000 Census) 26th (tie) 69.1% 66.2% 
Public High School Graduation Rate (2000 
Census) 

10th 78.0% 67.0% 

Per Capita Income (2003 Census Estimate) 44th $25,920 $31,632 
 
Table 1.5.7 Montana’s Racial Makeup3

Race Number of 
Persons 

Percent of Total 
MT Population 

White 817,229 90.6% 
American Indian, 
Eskimo, or Aleut 

56,068 6.2% 

Hispanic 18,081 2.0% 
Asian or Pacific 
Islander 

5,161 0.6% 

Black 2,692 0.3% 
Other 5,315 0.6% 
 

                                                 
 
2 Montana Department of Labor and Industry, Workforce Services Division, Research and Analysis Bureau, June 2002. 
3 Data compiled by U.S. Bureau of the Census, Washington, D.C., 2000, and processed by the Census and Economic 
Information Center of the Montana Department of Commerce, August 2000. 
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Table 1.5.8 Tribal Governments456

Names and 
Reservation 

Headquarters 

Date 
Established 

Resident 
Tribes 

Indians on 
Reservation 

(2000 
Census) 

Enrolled 
Tribal 

Members 

Non-Indians 
on 

Reservations 

Blackfeet 
Browning, MT 

1851 Blackfeet 8,507 15,300 16% 

Crow 
Crow Agency, 
MT 

1851 Crow 5,165 9.000 25% 

Flathead 
Pablo, MT 

1855 Salish 
Kootenai 

6,999 6,900 73% 

Fort Belknap 
Harlem, MT 

1888 Assiniboine 
Gros 
Ventre 

2,790 4,000 6% 

Fort Peck 
Poplar, MT 

1888 Assiniboine 
Sioux 

6,391 11,000 38% 

Northern 
Cheyenne 
Lame Deer, MT 

1884 Northern 
Cheyenne 

4,029 7,900 10% 

Rocky Boy’s 
Box Elder, MT 

1916 Chippewa-
Cree 

2,578 4,700 4% 

Little Shell* 
Great Falls, MT 

2000 Chippewa-
Cree 

N/A 4,000 N/A 

*The Little Shell Tribe does not have a reservation. 
 
Information presented in Section 1.5 has been complied by the Research and Analysis Bureau, 
Workforce Services Division, Montana Department of Labor and Industry and additional information 
can be found at http://rad.dli.state.mt.us/pubs/mtfacts.asp.  

                                                 
4 The Tribal Nations of Montana, A Handbook for Legislators, Helena, MT, Legislative Council, 1995 
5 Montana Indians: Their History and Location, Helena, MT, Office of Public Instruction, 1989 
6 US Census Bureau, 2000 
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2.0 PLANNING PROCESS 
 
2.1  PLANNING PROCESS DOCUMENTATION 
 
The planning process for the State of Montana Multi-Hazard Mitigation Plan and Statewide Hazard 
Assessment (Plan) was designed and developed to maximize participation and information 
exchange during the its development.  To initiate the process, the State of Montana, Department of 
Military Affairs, Disaster and Emergency Services (DES) via Contract No. MIL04-785J (executed on 
on November 10, 2003) retained Resource Management Services, Inc. of San Diego, California 
(Prime Contractor), Land and Water Consulting, Inc. of Missoula, Montana (Sub-Contractor) and 
Big Sky Hazard Management of Bozeman, Montana (Sub-Contractor) to facilitate preparation of- 
and develop of-the Plan.  This Team of Contractors spearheaded and implemented the planning 
initiative under the direction and guidance of the State Hazard Mitigation Officer (SHMO). 
 
A system for completing the necessary elements of a Standard State Mitigation Plan was created to 
provide an efficient way for participants to become active in the planning process and to facilitate 
an informational exchange of the most current data and programs throughout the State. 
 
2.1.1  Advisory Group 
 
An Advisory Group was designated as the main steering committee to develop a Muti-Hazard 
Mitigation Plan and Statewide Hazard Assessment.  The members of this Advisory Group were 
selected based on their expert knowledge of hazards and/or their active role in mitigation activities 
in Montana.  Section 7.1 lists the various Agencies represented in the Advisory Group.  The 
Advisory Group’s main objective was to guide the planning process and to oversee the 
development of Muti-Hazard Mitigation Plan and Statewide Hazard Assessment to ensure 
consistency across hazards.  This group met formally at the beginning of the planning process and 
reviewed items as necessary throughout the process. 
 
2.1.2  Stakeholders Group 
 
A much larger Stakeholders Group was created to include multiple organizations, including federal, 
tribal, state, and local governmental agencies or associations, businesses, non-profit organizations, 
and trade associations.  All state departments were specifically invited to group meetings via 
invitation letters and/or e-mails.  The Stakeholders Group represents a cross-section of private and 
public groups that have interests in mitigating the impacts of hazards and risks, but did not have 
the time available for in-depth participation.  Three meetings were held with the Stakeholders 
group – a kickoff meeting introducing them to the process and initiating input for the hazard 
assessment, a meeting presenting the results of the hazard assessment and initiating input for the 
mitigation strategy, and a final meeting presenting and gathering comments on the draft Multi-
Hazard Mitigation Plan and Statewide Hazard Assessment prior to its formal adoption.   These 
workshop style meetings featured informational presentations followed by sessions soliciting 
member input.  Members of the Stakeholders Group are listed in Section 7.2. 
 
2.1.3  Hazard Technical Groups 
 
Hazard Technical Groups were created to address specific hazards.  Members of the Stakeholders 
Group were invited to participate in the Hazard Technical Groups for those hazards or topics on 
which they have expert knowledge of, supplemental information on, or a general interest in.  The 
Hazard Technical Groups provided data, history, hazard information, and mitigation ideas for 
specific hazards and reviewed hazard profiles and mitigation measures.  These groups 
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communicated with the Team of Contractors and each other via e-mail and small group meetings.  
Members of each Hazard Technical Group are listed in Section 7.3. 
 
2.1.4  Alternative Participation Opportunities 
 
The Team recognized that time and travel constraints may have prohibited many entities from 
participating in the planning process.  Accordingly, alternative means for participation in the 
process were developed.  For example, a representative from the Team of Contractors made a 
presentation at the 2004 Montana Governor’s Emergency Management Conference and remained 
at the Conference following the presentation to answer questions and provide additional 
information to interested delegates.  To further solicit input from Eastern Montana, an additional 
meeting was held in Glasgow at the National Weather Service office with local DES coordinators.  
The National Weather Service office in Glasgow also hosted local participants for the Stakeholders 
meetings remotely over the phone.  A draft of the Plan was posted on the Montana DES website 
with contact information for comments prior to formal adoption.  These opportunities provided an 
alternative means to participate in the planning process for those who were unable to attend the 
Stakeholders meetings.  
 
2.1. 5  Public Involvement 
 
Montana is a large state - the third largest in the continental United States.  Public involvement to 
the level that is required for the Local Pre-Disaster Mitigation Plans (Local PDM Plans) was not 
feasible at the state level.  Therefore, much of the planning process intentionally utilized Plans and 
Stakeholders believed to represent the interests of the general public.  Integration of the Local PDM 
Plans into the State Plan has occurred to the extent possible (i.e., where statewide concepts exist).  
Furthermore, each approved Local PDM Plan has been made an annex to this Plan.  The Local PDM 
Plans were developed with direct public involvement.  This grassroots input positively influenced 
the content of this state plan.  Also, many of the participating stakeholders represent the entire 
state through their position and through their academic interests.  Others (e.g., the representative 
from the Montana Association of Counties (MACo) that represents all of the county commissioners 
or the representatives from local DES offices), hold key positions intended to represent the best 
interests of the public that they serve.  Directly, the public was provided an opportunity to 
comment on the Draft Plan through its display and comment period on the Montana DES website.   
The adoption of this Plan by the Governor shows support of the plan contents by the chief elected 
State official chosen to represent the state residents.  Through all of these methods, the citizens of 
Montana were directly and indirectly considered and valued during the development of this Plan. 
 
2.1.6  Planning Process Structure 
 
The planning structure allowed for individuals to have as much or as little involvement as they 
chose, thus maximizing the overall span of organizations involved.  Figure 2.2-1 depicts the 
participation structure.  This structure was used for all aspects of review and plan development to 
solicit statewide input and to ensure adequate representation without overburdening individual 
participants.  The Team of Contractors referred to this structure frequently when gathering 
information, developing methodologies, and drafting sections of the plan throughout the year-long 
planning process. 
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           Figure 2.2-1 Planning Process Organizational Structure 
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2.1.7  Planning Goals and Anticipated Outcomes 
 
Goals and outcomes specific to the planning process were developed at the first Stakeholders 
meeting.  Individuals presented and discussed their goals for the plan’s development.  The 
participants felt these goals and outcomes would make the hazard assessment and mitigation plan 
useful and ensure a successful end product for both state agencies and local mitigators.  Based on 
the comments received in these workshops, the planning goals -- emphasizing that these are 
different than mitigation goals -- can be summarized as follows: 
 
Planning Goal #1:  Utilize local input to the maximum extent possible.  Local input is critical to 
the success, accuracy, and usefulness of the plan. 
 
Planning Goal #2:  Create a Multi-Hazard Mitigation Plan and a Statewide Hazard Assessment 
that is a working, living document that can be continuously updated.  The initial development of 
the document is just the starting point.  It needs to be flexible to allow for expansion and must be 
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easily maintainable.  The Plan must be accurate, concise and well written.  Simplicity and usability 
are important. 
 
Planning Goal #3:  Integrate Local Pre-Disaster Mitigation Plans to avoid repetition, to provide 
continuity, and to underscore the importance of the Local Plans.  Local PDM plans are ultimately 
annexes to the state plan. 
 
Planning Goal #4:  Encourage continuous mitigation outreach, education, and technical 
assistance to the local DES coordinators and elected officials throughout the planning process and 
beyond.  Planning should be a grassroots effort that fosters local collaboration.  Utilize a website 
and electronic communications for plan outreach, particularly with distant participants.  Emphasize 
the financial benefits of planning and mitigation for local governments. 
 
Planning Goal #5:  Utilize existing programs to the extent possible to support mitigation goals.  
Statewide and national programs (e.g., the National Weather Service’s Storm Ready program and 
the National Fire Plan) are important cooperating initiatives for hazard mitigation in Montana. 
 
Planning Goal #6:  Focus the Plan on the major Statewide risks to persons, property, 
infrastructure, and/or the environment.  An all-inclusive, non-specific plan would be too vague and 
would not allow for concentration on the major hazard areas, issues and risks. 
 
Planning Goal #7:  Identify areas where insufficient data exists to fully quantify hazards and 
document plans to address those shortcomings.  Recognizing the problems with acquiring hazard 
data will demonstrate the limitations in assessing the hazards and provide possible solutions for 
improving the hazard assessment. 
 
Planning Goal #8:  Use the hazard assessment as the cornerstone of the mitigation strategy.  
Basing the mitigation strategy on information from the hazard assessment will promote a greater 
connectivity between the problem and the solution. 
 
Planning Goal #9:  Outline the prioritization scheme that will be used to review local projects for 
funding.  The mitigation plan should provide specific examples of projects that will be encouraged. 
 
Planning Goal #10:  Emphasize outside funding sources in addition to FEMA, such as the US 
Army Corps of Engineers (USACE) and other federal, tribal, state, and local agencies.  Include 
projects that are related to mitigation, and look toward alternative funding sources if traditional 
mitigation funding sources are not applicable. 
 
Planning Goal #11:  Foster a regional approach to mitigation, not just the jurisdictional areas.  
Promote agency coordination through the planning initiatives. 
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2.2  ORGANIZATION RESPONSIBILITES 
 
The mitigation-related responsibilities of state agencies and other non-state entities were identified 
for the planning process and upon plan completion.  These responsibilities fall within the mission of 
each organization or department as it relates to mitigation.  Although the mitigation responsibilities 
may be a small or large part of the organization’s mission and workload, they are nonetheless 
important.  The tables outlining agency and organization responsibilities have been broken into 
those departments that are part of state government and those that are not (see Table 2.2-1 and 
Table 2.2-2). 
 
Table 2.2-1 State Government Organizations and Responsibilities 
Department or Agency Responsibilities 
Department of Administration  Provide and build safe state government facilities 

that are resistant to disaster 
 Evaluate new construction of state-owned 

buildings with respect to hazard information 
 Mitigate damage to the state’s information 

technology systems 
Department of Agriculture  Mitigate bioterrorism and disease outbreaks in 

agriculture 
Office of the State Auditor  Promote the National Flood Insurance Program 

and other types of hazard insurance with the 
insurance industry 

Department of Commerce  Help businesses mitigate disasters 
 Provide safe, disaster resistant housing for low-

income people 
 Promote sustainable community development 
 Provide disaster information to tourists 

Department of Corrections  Provide safe, disaster resistant facilities for 
incarcerated populations 

 Ensure corrections facilities can be easily 
evacuated during disasters 

Department of Environmental Quality (DEQ)  Conduct outreach in hazardous material spill 
prevention 

 Regulate drinking water supplies 
 Assess air quality 
 Assist with the review of mitigation projects under 

the National Environmental Policy Act (NEPA), as 
applicable 

Department of Fish, Wildlife & Parks (FWP)  Promote safe recreation for the public 
 Assist with the review of mitigation projects under 

NEPA, as applicable 
 Encourage mitigation in the wildland/urban 

interface 
Office of the Governor  Protect the lives and property of the citizens of-

and visitors to- the State of Montana 
Commissioner of Higher Education  Promote safe, disaster resistant universities and 

colleges 
Montana Historical Society  Mitigate historic sites from disasters where 

possible 
 Assist with the review of mitigation projects under 

NEPA, as applicable 
Department of Justice  Prevent crime, terrorism, and natural resource 

damage whenever possible 
Department of Labor and Industry (DLI)  Encourage safe residential and commercial 

structures through building code enforcement 
 Promote commercial and employer mitigation for 

employee safety 
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Table 2.2-1 (continued) State Government Organizations and Responsibilities  
Department or Agency Responsibilities 
Montana Legislative Branch  Create laws that will protect citizens and visitors 

from disasters  
Montana State Library  Serve as a clearinghouse for GIS data on hazard 

and disaster information when available 
Department of Livestock  Encourage livestock health and food safety 

 Mitigate bioterrorism and disease outbreaks in 
Montana’s livestock industry 

Department of Military Affairs (DMA)  Coordinate mitigation efforts statewide 
 Manage HMGP and PDMC grants from FEMA 
 Review local mitigation plans 
 Provide mitigation technical assistance to local 

governments, tribes, and state agencies 
 Provide regular mitigation training 
 Protect National Guard assets from disasters 

Montana State Fund  Promote safe, disaster resistant workplaces 
Department of Natural Resources and 
Conservation (DNRC) 

 Encourage wildfire mitigation in the wildland/urban 
interface 

 Manage the state’s floodplain program and 
floodplain mapping 

 Promote flood mitigation 
 Manage NFIP grants from FEMA 
 Ensure dam safety 
 Assist with the review of mitigation projects under 

NEPA, as applicable 
Office of Public Instruction  Promote programs in school safety and disaster 

prevention education 
Board of Public Education  Promote safe, disaster resistant schools 
Department of Public Health and Human 
Services (DPHHS) 

 Prevent epidemics and disease related disasters 
when possible 

 Promote safe, disaster resistant state hospitals 
 Promote disaster resistance and mitigation with 

those providing elder services 
Public Service Commission  Promote utility safety and reliability 
Department of Transportation (MDT)  Mitigate damage to the state’s transportation 

infrastructure 
 Evaluate hazard information when designing roads 

and bridges to mitigate future damages 
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Table 2.2-2 Non-State Government Organizations and Responsibilities 
Organization Responsibilities 
American Red Cross (ARC)  Promote disaster preparedness 

 Support local mitigation efforts 
Bureau of Indian Affairs (BIA)  Promote disaster mitigation on tribal lands 

 Encourage wildfire mitigation in the wildland/urban 
interface and rangeland areas 

Bureau of Land Management (BLM)  Encourage wildfire mitigation in the wildland/urban 
interface and rangeland areas 

Federal Emergency Management Agency 
(FEMA) 

 Promote disaster mitigation 
 Provide grants for mitigation activities 
 Review and approve state and local mitigation plans 
 Administer the Hazard Mitigation Grant Program and 

Pre-Disaster Mitigation Competitive grants 
 Administer the National Flood Insurance Program 
 Coordinate the National Earthquake Hazards 

Reduction Program 
Montana Association of Counties (MACo)  Inform local governments of mitigation opportunities 

 Introduce legislation that supports local mitigation 
goals 

Montana Bureau of Mines and Geology 
(MBMG) 

 Study geological hazards 

Montana Chamber of Commerce  Promote safe, disaster resistant businesses 
 Encourage and assist with mitigation partnerships 

Montana Disaster and Emergency Services  
Association 

 Promote mitigation opportunities with local DES 
coordinators  

Montana League of Cities and Towns  Inform local governments of mitigation opportunities 
 Introduce legislation that supports local mitigation 

goals 
Montana State University (MSU)  Provide safe, disaster resistant campuses  
National Park Service (NPS)  Encourage wildfire mitigation in the wildland/urban 

interface 
National Weather Service (NWS)  Support mitigation of weather-related hazards in local 

communities 
 Provide warning of potential hazards when possible 

Natural Resources Conservation Service 
(NRCS) 

 Protect watersheds through the Emergency 
Watershed Protection Program (EWPP) 

 Promote mitigation from all natural hazards 
 Promote flood mitigation through the purchase of 

easements 
 Promote resource conservation 
 Provide technical assistance on hazards to federal, 

state, local, tribal, and private organizations 
 Provide technical and financial assistance to private 

landowners with the use of the Environmental Quality 
Incentive Program (EQIP) for drought, fire, and 
erosion 

University of Montana  Provide safe, disaster resistant campuses 
US Army Corps of Engineers (USACE)  Promote flood prevention 

 Assist with mitigation on waterways 
 Assist with the review of mitigation projects under 

NEPA and USACE permits, as applicable 
US Department of Agriculture (USDA)  Promote drought mitigation 

 Encourage wildfire mitigation in the wildland/urban 
interface 
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Table 2.2-2 (continued) Non-State Government Organizations and Responsibilities  
Organization Responsibilities 
US Environmental Protection Agency (EPA)  Protect wetlands 

 Promote safe air quality 
 Mitigate hazardous materials contamination 

US Forest Service (USFS)  Encourage wildfire mitigation in the wildland/urban 
interface 

US Geological Survey (USGS)  Monitor river levels 
 Study seismic and other geologic hazards 
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2.3  INTEGRATION WITH OTHER STATE PLANS AND PROGRAMS 
 
An assessment of planning efforts at the State level was conducted by the Contractor Team after 
researching and contacting various federal and State agencies and utility companies.  This 
assessment was then reviewed by the Advisory Group for accuracy and completeness.  A 
description of the initiatives, goals in common, and opportunities for the integration of mitigation 
measures found is provided below. 
 
Montana Hazard Mitigation Plan7 – October 2001 
 
The Montana Hazard Mitigation Plan (of October 2001) has been incorporated into- and will be 
replaced by- the State of Montana Multi-Hazard Mitigation Plan and Statewide Hazard Assessment.  
Despite many similarities to the “new” Plan, the original Plan did not meet the requirements of the 
Disaster Mitigation Act of 2000.  Therefore, a new planning process, hazard assessment, mitigation 
strategy, and document were developed.  The former Plan was maintained at the State of Montana, 
Department of Military Affairs, Disaster and Emergency Services by the State Hazard Mitigation 
Officer (SHMO). 
 
Hazard Mitigation Grant Program (HMGP) Administrative Plan8 - October 2001 
 
The Hazard Mitigation Grant Program (HMGP) Administrative Plan required for the HMGP post-
disaster mitigation will continue to be an important guiding document for managing HMGP projects.  
This administrative plan describes the process used to solicit communities for projects, select 
projects, and then manage the grant program to fund the projects.  Attachments include sample 
press releases, letters, and reports and instructions for National Emergency Management 
Information System (NEMIS) procedures.  The Pre-Disaster Mitigation (PDM) program will be 
managed in a very similar fashion, and therefore, the HMGP Administrative Plan will serve as an 
initial management guide for the PDM program.  Ideally, a future opportunity will allow for the 
integration of the two programs and the administrative document into the Multi-Hazard Mitigation 
Plan and Statewide Hazard Assessment.  The current HMGP administrative plan is maintained at 
the State of Montana, Department of Military Affairs, Disaster and Emergency Services by the State 
Hazard Mitigation Officer (SHMO). 
 
Montana Earthquake Hazard Reduction Program Five Year (1997-2002) Plan9 – 
no date 
 
This five year plan, now outdated, will be replaced by the State of Montana Mulit-Hazard Mitigation 
Plan and Statewide Hazard Assessment.  The earthquake hazard is addressed in the new Plan.  The 
relevant concepts and information contained in the five year plan have been incorporated into the 
new Plan.  The former Plan was maintained at the State of Montana, Department of Military Affairs, 
Disaster and Emergency Services. 
 

                                                 
7 State of Montana Hazard Mitigation Plan, Montana Hazard Mitigation Team and Montana Department of Military Affairs, 
Disaster and Emergency Services Division, Adopted June 1995, Revised October 2001. 
8 State of Montana Hazard Mitigation Administrative Plan, Montana Department of Military Affairs, Disaster and Emergency 
Services Division, Adopted 1991, Revised October 2001. 
9 State of Montana Earthquake Hazard Reduction Program Five Year (1997-2002) Plan, Montana Department of Military 
Affairs, Disaster and Emergency Services Division, no date.  
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Montana Disaster and Emergency Plan10 – no date 
 
The Montana Disaster and Emergency Plan, essentially the Emergency Operations Plan for the 
State of Montana, addresses the actions the State will take during times of disaster.  Mitigation is 
an important aspect of the operations.  The State of Montana Mulit-Hazard Mitigation Plan and 
Statewide Hazard Assessment will replace the previous Hazard Mitigation plan as Volume 17 of the 
Montana Disaster and Emergency Plan.  Opportunities for the integration of mitigation into other 
volumes of this plan will be explored in future revisions.  The Montana Disaster and Emergency 
Plan is maintained at the State of Montana, Department of Military Affairs, Disaster and Emergency 
Services. 
 
Montana’s Homeland Security Strategic Plan11 – December 2003 
 
Montana’s Homeland Security Strategic Plan was developed by the Montana Strategic Planning 
Committee for Homeland Security with the purpose to “…identify strategic direction for enhancing 
local, tribal, regional, and state capability and capacity to prevent and reduce Montana’s 
vulnerability from Weapons of Mass Destruction (WMD) terrorism incidents.”  Two of the four 
priorities of this plan relate directly to hazard mitigation as follows: 
 

• Enhance detection, prevention, and mitigation, which include intelligence capabilities. 
 
• Identification, documentation, protection, and hardening of critical infrastructure. 

 
The focus to “incorporate an all-hazard approach into WMD terrorism planning” is also similar to 
the goals of hazard mitigation.  This strategic plan supplements the hazard assessment done for 
the statewide mitigation strategy through a detailed, non-public analysis of the terrorist threats to 
the State of Montana.  The strategic plan will continue to be revised by the State of Montana, 
Department of Military Affairs, Disaster and Emergency Services through the Homeland Security 
Task Force and remain an important piece of the statewide hazard mitigation strategy.  Mitigation 
was considered in the development of the State of Montana Multi-Hazard Mitigation Plan and 
Statewide Hazard Assessment and will continue to be a consideration in future updates.  The 
Montana Homeland Security Strategic Plan is maintained by the State of Montana, Department of 
Military Affairs, Disaster and Emergency Services. 
 
Montana Individual & Family Grant Program Administrative Plan12 – August 2000 
 
The Montana Individual & Family Grant Program Administrative Plan addresses the procedures used 
to provide Individual and Family Grant assistance to customers.  This program provides financial 
assistance for housing, personal property, transportation, medical and funeral expenses, and other 
personal necessities following a Presidential disaster declaration.  As it relates to mitigation, this 
Administrative Plan addresses the flood insurance purchase requirements, rebuilding to current 
building code standards, and fuels reduction activities for individuals during the recovery from a 
disaster.  The program, by design, encourages mitigation following an event and will continue to do 
so.  The State of Montana, Department of Military Affairs, Disaster and Emergency Services 
maintains the Individual & Family Grant Program Administrative Plan. 
 

                                                 
10 Montana Disaster and Emergency Plan, Montana Department of Military Affairs, Disaster and Emergency Services 
Division, no date. 
11 Montana’s Homeland Security Strategic Plan, Montana Department of Military Affairs, Disaster and Emergency Services, 
December 17, 2003. 
12 State of Montana Individual and Family Grant Program Administrative Plan, Montana Department of Military Affairs, 
Disaster and Emergency Services Division, August 2000. 
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Montana Public Assistance Administrative Plan13 – July 2003 
 
The Montana Public Assistance Administrative Plan focuses on the recovery of public assets and 
expenses following a disaster.  The Public Assistance program provides assistance with repairing 
damaged public buildings, roads, bridges, water control facilities, utility systems, parks, and other 
publicly owned entities.  Section 406 of the Stafford Act allows for the funding of mitigation to 
damaged facilities and infrastructure to prevent similar losses in the future.  Therefore, following a 
disaster, mitigation activities to be conducted as part of the facility or infrastructure repair are 
guided by this administrative plan.  The State of Montana Multi-Hazard Mitigation Plan and 
Statewide Hazard Assessment will be incorporated into the Public Assistance Administrative Plan 
where applicable.  In addition, future updates of this Plan will outline the details related to the 
Disaster Mitigation Act of 2000 and mitigation planning.  The State of Montana, Department of 
Military Affairs, Disaster and Emergency Services maintains the Montana Public Assistance 
Administrative Plan. 
 
Long Range Building Program14

 
The Long Range Building Program (LRBP) is Montana’s program for capital projects of State owned 
facilities.  The six year schedule of capital expenditures lists needed projects and estimated costs.  
This program, established by the legislature in 1965, is the financial mechanism for constructing 
and providing significant maintenance to state buildings.  It is the “single, comprehensive and 
prioritized plan to allocate state resources.” 
 
Projects are submitted by state agencies during even numbered years for consideration.  Each 
agency prioritizes its own projects based on their capital improvement goals prior to submission.  
The proposed projects are then reviewed by the Department of Administration, Architecture and 
Engineering Division and prioritized statewide.  This list of prioritized projects is then submitted to 
the Governor for inclusion in the Governor’s Budget presented to the state legislature.  Once 
approved by the legislature, the projects can be initiated, when funded. 
 
This program is critically important to the mitigation of hazards on state owned facilities, including 
the universities.  All capital improvements over $150,000, including those funded federally or 
otherwise, are submitted through this program.  The factors considered during the prioritization 
process include the project justification, program impact, cost, relationship to any overall long 
range strategic and site plans, and other pertinent factors.  The project’s ability to receive approval 
from the legislature and how well it balances the agency’s needs are additional important factors. 
 
Hazard mitigation is not specifically considered under the current system, however, many factors 
related to disaster prevention are.  For example, agencies must give reasons as to how priorities 
were given to their projects and be based on questions such as:    

• Does the project improve conditions that threaten life or property or involve improvements 
to comply with State or Federal regulations? 

• Does the project correct a problem that if not corrected would cause further deterioration of 
an existing structure? 

 
Other aspects of hazard mitigation are considered during the proposed project’s evaluation such as 
determining if the structure is or will be in the floodplain and requiring new buildings to meet 
building code standards.  Special consideration for life, safety, and hazard mitigation is given when 
identified by the submitting agency.  In addition, evaluators from the Architecture and Engineering 
                                                 
13 State of Montana Public Assistance Administrative Plan, Montana Department of Military Affairs, Disaster and Emergency 
Services Division, July 2003. 
14 http://www.discoveringmontana.com/doa/aed/DesignConstruction/LongRangeBuildingProgram/Long 
RangeBuildingProgram.asp and Interview of Joe Triem, Montana Department of Administration, June 2004. 
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Division are educated on hazards on a regular basis.  For example, a leading Montana earthquake 
expert recently gave a talk on building failures from earthquakes to Architecture and Engineering 
Division employees.  Despite the identified opportunities for mitigation, ultimately, the program is 
limited financially, and mitigation projects must compete with other statewide priorities.  This 
program is an important factor in developing mitigation measures for state-owned facilities. 
 
Montana Department of Transportation15

 
Although not specifically detailed in a plan, the Montana Department of Transportation (Montana 
DOT) has hazard mitigation integrated into the planning, design, and engineering of its road, 
bridge, and facility projects.  Hazards, such as flooding, avalanche, landslide, and earthquake, are 
considered by designers and engineers when developing construction projects.  Hazard information 
is often relayed to the designers and engineers by employees in the field that manage the roadway 
infrastructure on a day to day basis.  Hazards are typically mitigated during major road repairs, 
and when possible, are prevented through minor repair projects and regular maintenance.  
Montana DOT has a responsibility to prevent damages from disasters, natural or manmade, to the 
highway infrastructure and the surrounding environment.  In addition to the road infrastructure, 
hazards are considered during facility design as well.  Snow loads, in addition to the other hazards, 
are considered when designing those facilities, especially considering operational Montana DOT 
facilities are often critical for response operations during a disaster.  Montana DOT will continue to 
evaluate hazard mitigation opportunities on an ongoing basis and copies of the hazard assessment 
will be distribute to those designers and engineers developing projects for their additional 
consideration. 
 
Montana Floodplain Management Strategic Plan 
 
A strategic plan for mapping and coordinating the management of the floodplains in Montana under 
the National Flood Insurance Program and the Map Modernization Program is currently in 
development by the State Floodplain Manager, Department of Natural Resources and Conservation.  
Although not completed yet, this strategic plan will guide the important mitigation task of updating 
floodplain mapping and information.  This document will serve as a supplement to the State of 
Montana Multi-Hazard Mitigation Plan and Statewide Hazard Assessment. 
 
Montana Ground Water Plan16 – February 1999 
 
The Montana Ground Water Plan, initiated in 1992 as required by Montana Law, addresses ground 
water issues and “...must set out a progressive program for the conservation, development, and 
utilization of the state’s water resources…”  (MCA 85-1-203)  Protection, education, and 
remediation are the three major subsections of the plan.  This plan is important to hazard 
mitigation as it relates to flooding, drought, hazardous materials spills, and public health.  The 
primary focus of the plan is on ground water issues such as supply and contamination and not 
those specifically related to disaster mitigation.   Certainly, the protection of drinking water and 
water resources are important issues for public health.  Opportunities to specifically discuss 
mitigation are limited in this plan, but during the next revision, the issue of ground water as it 
relates to flooding and drought disaster prevention should be considered by the state’s Ground 
Water Work Group.  For legislation related to this plan see Title 85, Chapter 1, Part 2 MCA.  
Montana Ground Water Plan is maintained by the Montana Department of Natural Resources 
Conservation. 
 

                                                 
15 From Interview with Jim Hyatt, Montana Department of Transportation, June 2004. 
16 Montana Ground Water Plan, Montana Department of Natural Resources and Conservation, February 1999, 
http://www.dnrc.state.mt.us/wrd/gw_plan.htm.  
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Montana Drought Response Plan17 - 1995 
 
The Montana Drought Response Plan was written to enable the Montana Drought Advisory 
Committee “…to take measures appropriate for the mitigation of drought impacts to the people and 
natural resources of Montana.”  The Response Plan serves as a guide for assessing the impacts of 
drought and making recommendations for actions that mitigate its effects on the population, 
economy, and environment.  The Plan also describes the different agency responsibilities as they 
relate to drought.  Although drought mitigation is mentioned numerous times in the Plan, the 
actions are in response to existing or forecast drought conditions, not actions that can be taken 
prior to a drought developing.  Future revisions of this plan will consider long term measures that 
could help significantly reduce the chance of a disaster due to drought.  This plan is maintained by 
the Montana Drought Advisory Committee, a multi-agency committee required by state law, MCA 
2-15-3308. 
 
Montana Wildfire Event Action Plan for the Mitigation of Public Health Impacts 
Caused by Smoke from Wildfire Events18 – July 2001 
 
The Montana Wildfire Event Action Plan focuses on the monitoring and notification actions to be 
taken by the State for air quality during wildfire events.  The issue of public information and 
suggested actions such as staying indoors, etc. is addressed.  This course of action is in line with 
the objectives of the State of Montana Multi-Hazard Mitigation Plan and Statewide Hazard 
Assessment.  Additional integration of mitigation measures is not required.  The Wildfire Event 
Action Plan is maintained by the Montana Department of Environmental Quality. 
 
Montana Framework for Economic Development19 – January 2002 
 
The Montana Framework for Economic Development, developed by the Governor’s Office of 
Economic Opportunity, is to “guide the state’s economic development efforts to create a stronger, 
more diversified economy in Montana.”  This document primarily focuses on the growth of 
Montana’s economy.  The plan itself states, “The goals and strategies set forth in this document 
were developed with one comprehensive end result in mind: to support, retain, expand and attract 
sustainable and environmentally responsible economic activity that makes Montana a better place 
to live and work.”  Although the document doesn’t specifically mention the need to create an 
economy that is resistant to disasters specifically one goal and strategy are related. 
 

• Goal:  Promote sustainable economic growth that balances the economic needs of 
Montanans with maintaining a healthy and attractive environment. 

• Strategy:  Maintain safety and security of Montana residents. 
 
In addition, a sustainable economy and disaster prevention are inherently related despite not being 
specifically noted in the framework.  Suggestions will be made to expand upon economic 
sustainability through disaster resistance for the next revision.  The Governor’s Office of Economic 
Opportunity maintains Framework for Economic Development. 
 

                                                 
17 The Montana Drought Response Plan, Montana Drought Advisory Committee, 1995. 
18 Montana Wildfire Event Action Plan for the Mitigation of Public Health Impacts Caused by Smoke from Wildfire Events, 
Montana Department of Environmental Quality - Permitting and Compliance Division -Air Resources Management Bureau - 
Air Quality Policy and Planning Section, July 2001. 
19 A Framework for Economic Development, Montana Governor’s Office of Economic Opportunity, January 9, 2002. 
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Local Pre-Disaster Mitigation (PDM) Plans 
 
The Local Pre-Disaster Mitigation Plans (Local PDM Plans), a vital piece of the State’s mitigation 
strategy, have been reviewed and incorporated into the State of Montana Multi-Hazard Mitigation 
Plan and Statewide Hazard Assessment where applicable.  Their importance, however, goes beyond 
just incorporation into the State Plan, and each of the Local PDM Plans, once approved, has been 
designated an annex to the State Plan.  Approved Local PDM Plans are maintained by the 
respective Local Jurisdictions and must be reviewed and resubmitted for approval by the State 
annually and at least every five years by FEMA, per State and FEMA requirements. 
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3.0 HAZARD ASSESSMENT 
 
3.1  HAZARD ASSESSMENT INTRODUCTION 
 
3.1.1  Purpose 
 
The Hazard Assessment portion of this document provides a detailed description of the 
hazards in Montana, an assessment of the State’s vulnerability to those hazards, and a 
basis for the mitigation goals and activities proposed in the Mitigation Strategy portion of 
the document. This Hazard Assessment section examines natural and man-made hazards 
that can impact the state, determines which areas of the state are most vulnerable to each 
hazard, and estimates potential losses to state facilities for each hazard.  This assessment is 
both a stand-alone product (referred to as the Statewide Hazard Assessment) and part of 
the State of Montana Multi-Hazard Mitigation Plan and Statewide Hazard Assessment.   
 
The State of Montana Hazard Assessment identifies and describes the major natural and 
man-made hazards that have the greatest potential to affect the people, environment, 
economy, and property of the state.  These hazards are: 
 
 Earthquakes  Volcanic Eruptions 
 Flooding  Winter Storms and Avalanche 
 Hazardous Material Incidents  Drought and Effects of Drought 
 Landslide  Severe Thunderstorms, Hail, Wind and Tornadoes 
 Terrorism and Violence  Wildland and Rangeland Fires 

 
This Hazard Assessment describes each of the above-listed 10 hazard categories, including 
a history of impacts to the state and a profile of declared disasters, emergency orders, and 
Federal assistance.   Where possible, the hazard assessment identifies jurisdictions most 
vulnerable to future hazard events, and provides a synopsis of State-owned and operated 
facilities and infrastructure that are most likely at-risk to the hazard.  The results of this 
Hazard Assessment were used to formulate the mitigation strategies outlined.  
 
The Hazard Assessment makes reference to Pre-Disaster Mitigation Plans completed for 
local jurisdictions (i.e., Local PDM Plans).  Local PDM Plans are a key to understanding the 
local impacts from hazards within a city, county, or Indian reservation.  At this time, only a 
handful of Local PDM Plans have been completed and approved.  As more Local PDM Plans 
are completed, the Hazard Assessment will be updated to provide more accurately identify 
local impacts from the hazards profiled herein.     
 
3.1.2  Hazard Identification and Document Preparation 
 
3.1.2.1 Identifying Hazards 
 
The hazards addressed in this assessment were identified through a series of Hazard 
Technical Advisory Group and Stakeholder Meetings, which included statewide experts in 
resource management, emergency services and disaster mitigation (see Section 7.1 and 7.2 
for a listing of members/participants).  Review of the previous State of Montana Hazard 
Mitigation Plan helped form a framework for the discussions and the identification of 
hazards. 
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3.1.2.2 Profiling Hazards 
 
Each hazard was profiled by identifying the characteristics of the hazard, highlighting the 
recorded history of the hazard in Montana, and citing disaster declarations at the State and 
Federal level.  The intent was to provide sufficient background to assess the potential for 
hazard recurrence and vulnerability in different portions of the state.  
 
Individual hazard profiles begin with a description of the hazard, highlighting particular 
characteristics of the hazard.  Sources for hazard information included:  
 

 State of Montana Hazard Mitigation Plans (1996 and 1998). 
 Historical disaster records and documents, including but not limited to reports and 

spreadsheets maintained by the Montana Disaster and Emergency Services (MDES). 
 Government publications and web-sites regarding historic hazards and predicted 

hazard areas. 
 Written and oral communication with state and national hazard experts. 
 Facility databases developed by State agencies participating in the development of 

this plan. 
 
Following each hazard profile is a list of references for that particular hazard (earthquake, 
flood, etc.).   
 
Significant disasters are also described in detail to provide examples on the extent of the 
impact(s) from a disaster(s).  Some of the more significant disasters include the Hebgen 
Dam earthquake in 1959, the Helena earthquake in 1935, the Great Flood in Great Falls in 
1964, the Great Idaho (and Montana) wildfire in 1910, and the Ravalli County wildfires in 
2000.  Each hazard profile includes a discussion of any Presidentially-Declared Disasters.   
 
3.1.2.3 Disaster Declarations  
 
Disasters can take many shapes and forms, and therefore, many different organizations are 
tasked with disaster assistance.  From private organizations such as the American Red 
Cross, to Federal agencies such as the Federal Emergency Management Agency (FEMA), to 
State emergency management offices, each have their own purpose and tasks during times 
of disaster.  As a result, what may be termed a disaster by one organization, may not be for 
another.  In an attempt to clarify some of the disaster declarations mentioned in the hazard 
assessment, the most common types of disaster declarations and assistance have been 
identified.  
 
Presidential Major Disaster Declaration:  The most significant natural and manmade 
disasters overwhelming the affected state and local governments are declared by the 
President of the United States through a request made by the respective Governor(s).  
These requests are typically handled by FEMA.  The assistance provided is done so under 
the Robert T. Stafford Disaster Relief and Emergency Assistance Act 42 U.S.C. §§ 5121-
5206.  Presidential Declared Disasters can be limited to certain categories of assistance and 
specific geographical areas (typically counties or reservations).  The types of assistance 
provided by FEMA under a Presidential Declared Disaster are listed below. 
   
 Individual Assistance (IA): 

Individual Assistance primarily involves disaster recovery for individuals.  The forms 
of assistance typically available include low-interest loans for homeowners or 
businesses, cash grants, temporary housing, veteran benefits, tax refunds, excise 
tax relief, unemployment benefits, crisis counseling, and legal counseling. 
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 Public Assistance (PA): 

Public Assistance provides for the recovery of government infrastructure and 
services.  This program typically funds the repair, restoration, reconstruction, or 
replacement of a public facility or infrastructure damaged or destroyed by a disaster 
and other items such as debris removal and emergency protective measures. 

 
 Hazard Mitigation Assistance: 

Hazard Mitigation Assistance, through the Hazard Mitigation Grant Program and 
others, funds measures designed to reduce future losses to public and private 
property.  This assistance is managed by the State and is available to all 
communities in the state, not just those affected. 

 
Federal Emergency Declaration:  An Emergency Declaration is more limited in scope 
than a major disaster declaration and does not provide the long-term Federal recovery 
programs. Generally, Federal assistance and funding are provided to meet a specific 
emergency need, such as snow plowing, or to help prevent a major disaster from occurring. 
 
Fire Management Assistance Declaration:  A Fire Management Assistance Declaration, 
formerly known as a fire suppression assistance declaration, allows for assistance when a 
fire or fire complex threatens such destruction as would constitute a major disaster.  This 
program is also managed by FEMA. 
 
State Disaster Declaration:  A State Disaster Declaration is similar to a Presidential 
Disaster Declaration, but at the State level and declared by the Governor.  State Disasters 
are typically declared when a disaster overwhelms the resources of the local government.  
The State declaration is a necessary precursor to a Presidential Disaster Declaration.  In 
Montana, State disasters are declared through Executive Orders by the Governor. 
 
State Emergency Declaration:  A State Emergency Declaration is similar to a Federal 
Emergency Declaration at the State level.  State Emergency Declarations allow State 
resources to be used in responding to or preparing for a disaster.  These declarations are 
typically made through Executive Orders by the Governor. 
 
State Incident Declaration:  A State Incident Declaration is used in Montana when the 
level of an incident is elevated to the level of monitoring and response by Montana Disaster 
and Emergency Services (MDES).  This declaration is typically done prior to an emergency 
or disaster declaration and activates the State Emergency Operations Center. 
 
USDA Secretarial Disaster Designation:  These disasters, typically to the agricultural 
community, are made by the Secretary of Agriculture and must be requested by the 
Governor.  As with FEMA programs, USDA offers various programs for disasters. 
 

Natural Disaster Determination:  Low-interest loans are provided to primary and 
contiguous counties for family-sized farm operators from the Farm Service Agency 
(FSA). 
 
Administrator’s Physical Loss Notification: This Farm Service Agency (FSA) 
program provides for physical losses, such as a building destroyed by a tornado. 
 
Quarantine Designation:  This Farm Service Agency (FSA) program provides loans 
from losses due to a quarantine. 
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SBA Disaster Declarations:  The Small Business Administration (SBA) can designate a 
disaster when at least three businesses sustain uninsured losses of 40% or more and if 25% 
or more of the community work force is unemployed for at least 60 days due to the 
disaster. 
 
3.1.2.4 Incorporating Local Hazard Information 
 
The State of Montana Multi-Hazard Mitigation Plan and Statewide Hazard Assessment relies 
heavily upon the statewide and local hazard assessments.  These local hazard assessments 
determine the vulnerability to a particular hazard and an estimate of potential losses.  The 
local assessments are part of Local Pre-Disaster Mitigation Plans (Local PDM Plans) being 
completed by jurisdictions as part of their compliance with the Disaster Mitigation Act of 
2000.  Since many of the Local PDM Plans are being completed during the same time frame 
as the statewide plan, few Local PDM Plans are completed.  Incorporation of the local 
vulnerabilities and potential losses is limited at this time and will need to be completed in an 
updated version of this document.  
 
As of August 18, 2004, the Federal Emergency Management Agency had approved only six 
Local Hazard Mitigation Plans from Montana.  Where available, hazard information from 
these six plans has been included herein.  The hazard information from the county plans 
provides specific examples of hazards that are profiled for the entire state.  The vulnerability 
assessments conducted for the Statewide Hazard Assessment tends to correlate well with 
the approved Local Plans.  After additional plans are approved, the Statewide Hazard 
Assessment will be updated with more complete hazard information and detailed 
vulnerability assessments.   
 
3.1.2.5 Assessing Vulnerability and Potential Losses 
 
Methodologies for assessing hazard vulnerability vary depending upon the hazard, the type 
of losses that can be incurred, and available data.  For some hazards, models have been 
developed to assess the potential vulnerability and calculate losses.  For others, the 
vulnerability is qualitative and potential losses can only be assessed in a very general 
nature.  The vulnerability assessment requires using data that is specific to a hazard but is 
general enough to address the entire state.  In many cases, there are very specific data that 
may give an accurate assessment of losses within a specific jurisdiction or region of the 
state, but if the data cannot be applied statewide, it tends to skew results, potentially 
ignoring vulnerabilities in other portions of the state that have not been studied in detail.  
 
The methods used in this Hazard Assessment represent the best readily-available data that 
can be used statewide.  Table 3.1.2-1 describes the methods used to assess vulnerability 
and losses to State-owned facilities.   
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Table 3.1.2-1 Vulnerability Assessment Methods 
Hazard Vulnerability Assessment Methods 

Earthquake 
HAZUS Earthquake Model Level 1 Analysis Using Annualized Loss Estimate Methods 
by county. If annualized losses exceed $500,000, the county is considered to be 
highly vulnerable to earthquakes.    

Flooding 
Sum of Flood Insurance Coverage by county. If total county-wide policy coverage 
exceeds $15M, the county is considered to be highly vulnerable to flooding. 

Hazardous Material 
Incidents 

A matrix analysis using the frequency of past hazardous material releases, the 
number of large industrial facilities that generate wastes, and the miles of rail and 
highway in the county.  Counties with a composite hazardous material index of 30 
or greater are considered highly vulnerable to hazardous material incidents.   

Landslide Generally analyzed, insufficient statewide data exists 

Terrorism and 
Violence 

Generally analyzed 

Volcanic Eruptions 
Counties located adjacent to Yellowstone Park are considered highly-vulnerable to 
impacts from volcanic eruptions, mudflows, and ashfall. 

Winter Storms and 
Avalanches 

Statewide impacts; Entire state is highly vulnerable to winter storms. 

Drought and Effects 
of Drought 

Assessment by county was based on percent farm income compared to total county 
income.  Counties with more than 20% of total county-wide income from 
agricultural sources are considered highly vulnerable to drought.   

Severe 
Thunderstorms, Hail, 
Wind and Tornadoes 

A matrix identifying the frequency of tornadoes, extreme wind, and hail events was 
compiled to determine the counties with greatest occurrence and damage.  
Counties with a matrix score over 200 were considered highly vulnerable to damage 
from tornadoes, extreme wind and hail events. 

Wildland and 
Rangeland Fires 

Condition class assessment completed by USFS mapped areas where fire 
suppression and land uses have increased fuels and changed normal fire regimes.  
Counties with greater than 40% of land in Condition Class II and III were 
considered highly vulnerable.   

 
Potential losses were only analyzed at the state level and methods for assessing potential 
losses varied between hazards.  The hazard assessment identifies the exposure in structure 
value and content value for State-owned facilities.  Exposure was evaluated as being either 
direct or indirect.  Direct exposure includes those facilities that are located in hazard zones, 
such as floodplains or landslide areas.  Indirect exposure includes those facilities that are 
located in counties which are determined to be highly vulnerable.   
 
3.1.3  Profile Review 
 
Each hazard profile was subject to a thorough review process directed and managed by the 
State of Montana, Department of Military Affairs, Disaster and Emergency Services Division 
(DES).  DES Staff, as well as members of the Advisory Group and Hazard Technical Groups, 
read and provided comments on preliminary drafts and interim drafts of the profiles.  The 
purpose of the expert review was to ensure the accuracy and currency of information 
presented, to validate the criteria used to identify local jurisdictions most vulnerable 
particular hazards, and to ensure conformity to Federal requirements for this plan.   
 
3.1.4  Data Limitations 
 
As stated above, the hazard profiles are based on a wide range of information used to 
describe each hazard and its potential impacts.  The profiles help determine jurisdictions 
most vulnerable to each hazard.  The depth of knowledge about the state’s major hazards 
varies greatly.  Ongoing research expands the scientific understanding for many of the 
hazards every year.  Individual hazard profiles indicate areas where research is ongoing, if 
known, and describe any limitations of information or data used in the development of the 
profile.   
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Each hazard profile describes the data (and sources) used to determine which jurisdictions 
are most vulnerable to each hazard.  Data limitations, such as lack of spatial data (geocode 
or latitude-longitude) information on State buildings, are also discussed within each hazard 
profile.   
 
3.1.5  Qualitative Hazard Assessment Summary 
 
As shown in Table 3.1.5-2, the Stakeholders Group determined, based on the current 
hazard assessment results, that there are six hazard categories the state should be most 
concerned about:   
 
 Earthquakes  Drought and Effects of Drought 
 Flooding  Severe Thunderstorms, Hail, Wind and Tornadoes 
 Winter Storms and Avalanche  Wildland and Rangeland Fires 

 
In ranking the hazards, the team examined six consequences of hazard events:  potential to 
damage structures, potential for deaths, potential for injury, potential for economic impact, 
potential damage to environment, and potential to occur (Table 3.1.5-1).  Each 
consequence was ranked from “low” (generating a score of 1), to “high” (generating a score 
of 3).  In applying the damage measures, the assessment assumed the hazard was severe 
enough to be considered eligible for Federal assistance of some form.     
 
The hazards with the highest total scores were considered the hazards of greatest concern 
for the state.  Table 3.1.5-2 shows the ranking of the ten hazard categories, with the 
priority hazards scoring highest.   
 
Table 3.1.5-1 Qualitative Hazard Assessment Measures 
Hazard High Moderate Low 
Potential to 
Damage Structures 

Widespread, Severe 
Damage 

Localized Severe Damage Minor Damage 

Potential for 
Deaths 

Greater than 10 1-10 No deaths 

Potential for Injury  Greater than 50 10-50 Less than 10 

Potential for 
Economic Impact 

Extended Widespread Temporary Widespread Temporary Localized 

Potential Damage 
to Environment 

Widespread, Severe Localized, Severe Minimal 

Potential to Occur 20 Years or Less 20-100 Years 100 Years or Greater 
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Table 3.1.5-2 Qualitative Hazard Assessment Summary for Montana 

Hazard2 Structure 
Damage 

Potential 
for 

Death 

Potential 
for 

Injury 

Economic 
Impact 

Damage 
to 

Environ-
ment 

Potential 
to Occur 

Total1

Wildland and 
Rangeland Fires 

moderate high high high high high 17 

Earthquake high high high high moderate low 15 

Flooding moderate moderate moderate high low moderate 12 
Winter Storms and 
Avalanche 

moderate moderate moderate moderate low high 12 

Severe 
Thunderstorms, 
Hail, Wind & 
Tornadoes 

moderate moderate moderate high low high 11 

Drought and Effects 
of Drought 

low low low high moderate high 10 

Hazardous Material 
Incidents 

low low moderate low moderate low 8 

Landslides low low low moderate moderate low 8 

Volcanic Eruptions low low low moderate moderate low 8 

Terrorism and 
Violence 

low low low moderate low low 7 

1Total value derived by assigning 3 for high, 2 for moderate, and 1 for low.  
2Top 6 hazard categories in bold italics. 
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3.2  INVENTORY OF ASSETS and POPULATION 
 
Hazards have the potential to impact the state by numerous means.  Hazards can increase 
the risk of death or injury to residents and visitors.  Hazards can damage the built 
environment and the State’s investment in public office buildings, colleges, hospitals, and 
prisons.  Damages from hazards can interrupt the State’s infrastructure, including highways, 
telecommunications, power distribution systems, conveyance of water, and collection of 
wastewater.  Disasters caused by hazards can also adversely affect the State economy.  The 
intent of this section is to describes these assets, and where possible, assign potential dollar 
values to them.   
 
The inventory first defines State building assets which include a complete inventory of 
State-owned buildings and leased buildings, their content values, and real property.  The 
inventory includes facilities that, if damaged during a disaster, could affect the ability to 
respond and protect the population.  They include:   
 
 Essential Facilities (hospitals, police, fire, and military facilities),  
 Transportation Systems (railroad, highways, and airports),  
 Lifeline Utility Systems (petroleum pipelines, natural gas pipelines and electrical 

transmission facilities),  
 High Potential Loss Facilities (dams, research facilities, and universities), and  
 Major Hazardous Material Facilities (chemical plants, petroleum terminals, and 

frequently-traveled transportation routes).   
 
The inventory includes a county by county assessment of personal per capita annual income 
and estimated economic activity by county.  The population is described, including its 
characteristics and distribution throughout the state.     
 
3.2.1  State-Owned Buildings and Property 
 
3.2.1.1 State Buildings 
 
The State of Montana owns approximately 4,500 buildings with a total estimated value of 
$2.5 billion.  Buildings are located in every county in the state with government complexes 
concentrated in Helena and higher education complexes in Missoula, Bozeman, Butte, 
Billings, Havre, and Dillon.   
 

 
Picture 2.1-1 DNRC offices in Helena.  
                       Source: MDNRC, 2004a. 
 
Table 3.2.1-1 summarizes the buildings by 
department and includes square footage, 
building value, building content value, and 
special content value.  The University 
System has the largest complex of buildings 

(approximately 1,200), with an estimated value of $1.5 billion including content value.  The 
University System buildings represent 54% of the total square footage of State-owned 
buildings, but make up 64% of the total value.  That difference may be partially attributable 
to the special content value assigned to books and specialized research equipment.  The 
Department of Administration has the next largest group of buildings, primarily associated 
with the Capitol Complex.  The 53 Administration buildings have an estimated total value of 
$229 million, including the $72 million Capitol building. 
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Table 3.2.1-1 Content & Structure Value by State Agency 
Agency Square ft No. of Building Building Special Total Value 

  Buildings 
Structure 

Value 
Content 
Value 

Content Value 
 

 

Auditor's Office 17,500 1 $0 $572,600 $45,200 $617,800 

Department of Administration 1,442,101 53 $175,076,082 $49,788,127 $14,983,794 $239,848,003 

Department of Agriculture 40,966 18 $437,816 $3,056,468 $2,300 $3,496,584 

Department of Commerce 374,467 689 $26,855,049 $3,227,442 $532,000 $30,614,491 

Department of Corrections 1,245,670 181 $108,475,216 $19,390,919 $1,180,000 $129,046,135 
Department of Environmental 
Quality 

430,719 28 $3,044,577 $2,310,363 $453,500 $5,808,440 

Department of Fish, Wildlife And 
Parks 

713,362 789 $37,213,212 $8,331,721 $122,873 $45,667,806 

Department of Justice 247,288 75 $6,086,571 $8,565,831 $2,540,400 $17,192,802 

Department of Labor & Industry 200,843 37 $7,584,271 $5,927,555 $1,314,826 $14,826,652 

Department of Livestock 7,990 2 $0 $531,004 $33,000 $564,004 

Department of Military Affairs 569,425 85 $43,985,646 $15,510,628 $0 $59,496,274 

Department of Natural Resources 425,847 218 $25,245,628 $15,461,100 $1,134,790 $41,841,518 

Department of Revenue 197,729 59 $3,839,140 $3,864,134 $10,294,143 $17,997,417 

Department of Transportation 1,974,186 921 $105,272,013 $26,448,690 $3,329,300 $135,050,003 

Governor's Office 38,875 7 $0 $1,097,427 $1,564,200 $2,661,627 

Historical Society 206,506 22 $3,606,535 $1,861,028 $7,000 $5,474,563 

Office of Public Instruction 33,859 46 $41,645 $879,258 $1,134,500 $2,055,403 

Public Health & Human Services 1,619,251 202 $89,858,961 $35,255,328 $4,738,851 $129,853,140 

Public Service Regulation 15,600 1 $0 $421,200 $26,319 $447,519 

State Board of Education 166,399 17 $15,426,529 $2,192,183 $790,000 $18,408,712 

State Fund 85,758 6 $6,668,421 $3,900,449 $420,000 $10,988,870 

Supreme Court – Judiciary 12,189 2 $0 $398,824 $74,500 $473,324 

University System 12,274,698 1218 $1,097,538,238 $286,672,316 $264,508,889 $1,648,719,443 

TOTALS   $1,756,255,550 $495,664,595 $309,230,385 $2,561,150,530 
Source:  Property Casualty Insurance Information System (PCIIS) maintained by the Montana Department of Administration’s Risk 
Management and Tort Defense Division (April 16, 2004).     
 
Note:  Those structure values of $0 represent leased buildings, not state-owned. 
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The Property Casualty Insurance Information System (PCIIS) database of the Montana Risk 
Management and Tort Defense Division assigns building locations by address and city, but 
digital parcel location attributes are not included in the database.  Without parcel geo-codes 
or latitude/longitude data, the individual buildings cannot be precisely located within hazard 
zones, limiting the ability to make quantitative assessments of building exposures to a 
particular hazard.  However, an inventory of State buildings in areas with a high exposure to 
a particular hazard can provide a qualitative indication of their vulnerability.  The State 
building complexes and large facilities, with structure values over $10 million, are 
summarized in Table 3.2.1-2.   
 
Table 3.2.1-2 Major State Buildings/Complexes  

Dept Complex/Building Location 
Building 
Structure 

Value 

Aggregate 
Content 
Value 

Employees 

Administration     
 Capitol Complex Helena $175,076,082 $63,986,615 2,417 
Department of Corrections      
 Women’s Prison Complex Billings $18,127,640 $1,654,600 67 
 Pine Hills School Miles City $18,643,804 $3,043,243 142 
 State Prison Deer Lodge $48,920,270 $6,159,223 315 
Natural Resource & Conservation      
 Toston Dam Power House  Toston $10,226,673 $7,416,00 1 
Transportation      
 Helena Headquarters Complex Helena $17,973,554 $5,602,643 600 
Health & Human Services      
 Montana Developmental Center Boulder $16,281,527 $4,765,885 231 
 State Hospital Warm Spr. $46,127,226 $7,623,973 424 
Board of Education     
 School for the Deaf & Blind Great Falls $15,426,529 $2,890,170 82 
University System     
 College of Technology-Helena Helena $12,016,863 $4,706,736 84 
 Montana State Univ-Billings Billings $139,194,086 $55,230324 626 
 Montana State Univ-Bozeman Bozeman $392,015,457 $270,444,761 2,748 
 Montana State Univ-Northern Havre $47,104,007 $26,174,924 242 
 Montana Tech Butte $66,562,811 $28,874,852 183 
 College of Technology-Great 

Falls 
Great Falls $13,378,583 $5,493,260 121 

 University of Montana-Missoula Missoula $376,653,840 $138,389,570 2,853 
 University of Montana-Western Dillon $39,522,295 $13,401,575 589 
Source:  Property Casualty Insurance Information System (PCIIS) maintained by the Montana 
Department of Administration’s Risk Management and Tort Defense Division (April 16, 2004). 

 
3.2.1.2  State Real Property 
 
The State of Montana owns real property scattered throughout the state, including State 
highways, government office property, land in waterways, and School Trust property.  The 
most significant land holdings are classified as School Trust property.  A summary of the 
State real property, exclusive of highways and waterways, is shown in Table 3.2.1-3.  
 
The Montana Department of Natural Resources and Conservation (MDNRC) administers all 
School Trust land granted to the State through the Federal Enabling Act of 1899.  This act 
provided over 5 million acres to the State to be managed for common school support.  The 
trust beneficiaries include the K-12 public schools, institutions for higher education, Pine 
Hills Youth Correctional Facility, Montana School for the Deaf and Blind, and Montana 
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Veteran’s Home.  The current surface acreage is less than the original grant due to land 
exchanges, incorporation by tribal reservations, and lands deeded before the Enabling Act.     
 
Table 3.2.1-3 Montana State Trust Land Acreage.  Source:  MDNRC, 2004a. 

Land Grant 
Original 
Acreage 

Current Surface 
Acreage 

Current Mineral 
Acreage 

Common School 5,188,000 4,633,474 5,601,046 

Other Land Grants 

The University of Montana 46,720 18,556 33,754 

Montana State University- Morrill 
Grant 

90,000 63,456 76,960 

Montana State University- 
Second Grant 

50,000 31,424 47,077 

Montana Tech of The University 
of Montana 

100,000 59,440 86,267 

State Normal School 100,000 63,455 83,737 

School for the Deaf and Blind 50,000 36,461 41,171 

State Reform School 50,000 68,271 78,125 

Veterans Home 0 1,276 1,276 

Public Buildings 182,000 186,976 228,270 

TOTALS 5,856,720 5,162,789 6,277,683 
 
 
3.2.2  Critical Facilities 
 
3.2.2.1 Essential Facilities 
 
Essential Facilities are those that are critical to functioning in the event of a disaster and 
include:  hospital and trauma care centers, police and fire stations, emergency operations 
centers, and military facilities.  Hospitals and trauma centers provide emergency care to the 
injured.  Functional loss due to hazard damage can severely impact the ability to provide 
immediate care and reduce loss of life during a disaster event.  The American Hospital 
Association (AHA) classifies medical facilities by the number of beds.  Large medical facilities 
are those that have greater than 150 beds.  Medium hospitals are those that have 50-150 
beds.  In Montana, there are 7 large hospitals, and of those, there are 4 Level II Trauma 
Centers recognized by the American College of Surgeons (Table 3.2.2-1).  There are 26 
medium hospitals throughout Montana.  Figure 3.2.2-1 identifies the large and medium 
hospitals, Type II trauma centers, and State and federal emergency operations centers.  
Note that the data used to display the hospitals was obtained from FEMA’s HAZUS-MH 
database.  This database is known to have errors, and therefore, the hospital locations may 
be inaccurate and other large and medium hospitals may be missing. 
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    Figure 3.2.2-1 Essential Facilities 
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Table 3.2.2-1 Major Hospitals and Trauma Centers in Montana.  Source: AHA, 2004. 
Hospital Name Address City Trauma Number of Beds 
Benefis Healthcare 1101 26th Street South Great Falls Level II 467 
Deaconess Billings Clinic 2800 10th Avenue North Billings Level II 305 
St Vincent Healthcare 1233 North 30th Street Billings Level II 278 
Northern Montana Hospital 30 13th Street Havre  212 
St Patrick Hospital 500 West Broadway Missoula Level II 190 
Montana State Hospital   Warm Springs  174 
Holy Rosary Health Center 2600 Wilson Street Miles City  151 
 
Emergency operations centers are essential for coordinating and conducting disaster 
response.  They include local police and fire stations, local and State emergency operations 
centers, National Guard headquarters and operations, and Federal military facilities.  Loss of 
function of these centers may adversely affect communication and direct response activities.  
Other facilities, such as schools and armories, are used for emergency shelters to house 
displaced populations.  State and Federal emergency operations centers are shown below in 
Table 3.2.2-2.   
 
Table 3.2.2-2 Emergency Operations Centers 
Name Address City Function 
Montana Army National 
Guard Fort Harrison  Helena  National Guard support for disaster response 

Army Aviation Support 
Facility Helena Airport  Helena  Helicopter support to the Army National Guard 

Montana Air National 
Guard 

Malmstrom Air 
Force Base 

Great 
Falls  

Personnel and air support for natural disasters.  
Civil engineering support for base and 
contingency operations. 

Air Force ICBM 
Operations Groups 

Malmstrom Air 
Force Base 

Great 
Falls  

Launch, monitoring, and security for the 
Intercontinental Ballistic Missile complex 

Montana Highway 
Patrol 

Fort Harrison Helena Law enforcement support for disaster response 

Montana Disaster & 
Emergency Services 
Division 

Fort Harrison  Helena  
Coordination, Logistics, and Communications 
for disaster response  

 
 
3.2.2.2 Transportation Systems 
 
Transportation Systems are critical for the movement of the population, mobilization of 
resources to respond to disasters, and the ability to import resources to restore normality to 
the population.  There are approximately 70,000 miles of public roads and highways in 
Montana.  Approximately 11,000 miles of highway and 2,100 bridges are maintained by the 
Montana Department of Transportation (MDT).  The Federal interstate system consists of 
about 1,200 miles within Montana.  Figure 3.2.2-2 shows the distribution of State and 
Federal highways throughout the state.   
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     Figure 3.2.2-2 Transportation Systems 
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Approximately 6,150 miles of rail lines traverse Montana.  The major rail system operators 
are Burlington Northern and Montana Rail Link, respectively maintaining 3,900 miles and 
1,540 miles of track.  Amtrak has twelve passenger stations, all located along the section of 
northern Montana termed the High Line (area flanked by Highway 2) in northern Montana. 
 
Montana has 15 State-owned airports, 118 public-use airports, and 350 private-use 
airports.  Of the 118 public-use airports, the following cities are serviced by regional or 
commercial carriers: Billings, Bozeman, Butte, Glasgow, Glendive, Great Falls, Havre, 
Helena, Kalispell, Lewistown, Miles City, Missoula, Sidney, and Wolf Point.  Figure 3.2.2-2 
shows the location of State-owned and commercial carrier public-use airports.   
 
3.2.2.3 Utility Systems 
 
The most essential utility systems in Montana include major electrical generating facilities, 
transmission networks, natural gas pipelines and petroleum pipelines.  These facilities 
maintain light, heat, and energy resources for Montana and much of the northwestern 
United States.  The location of these facilities in hazard areas increases our vulnerability to 
service disruption and shortages of energy resources.  Other critical utility systems, such as 
potable water supply and wastewater facilities, are owned and operated at the local level.    
 
Montana annually generates about 17 billion kilowatt hours of electricity, primarily through 
coal-fired plants and hydroelectric facilities (EIA, 1999).  Major power generating facilities, 
exclusive of hydroelectric facilities, are shown in Table 3.2.2-3.  
 
Table 3.2.2-3 Major Power Generation Facilities in Montana.  Source: EIA, 1999 
Name Location 
Colstrip Energy L P Rosebud Power Plant Colstrip 
Lewis & Clark Station Sidney 
MDU - Miles City Miles City 
Montana Dakota Utilities Glendive Genera Glendive 
Montana Power Co Frank Bird Plant Billings 
PP&L Montana Colstrip Steam Electric Station Colstrip 
PPL Montana - J.E. Corette Plant Billings 
Shell Western EPI Pennel 30 Baker 
Yellowstone Energy Limited Partnership Billings 
 
The locations of major electrical transmission lines, natural gas pipelines and petroleum 
product pipelines are shown on Figure 3.2.2-3.     
 
3.2.2.4 High Potential Loss Facilities 
 
High Potential Loss Facilities (HPLF) are those likely to cause heavy losses if significantly 
damaged.  For this evaluation, HPLF include dams, military installations, universities, and 
research facilities.   
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     Figure 3.2.2-3 Utility Facilities  
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  3.2.2.4.1   Dams 
Approximately 2,852 dams are located within the State of 
Montana (USACE NID, 2004).  Of these dams, 171 are 
“high-hazard dams", indicating they are upstream from 
populated areas (USACE NID, 2004).  Of the high-hazard 
dams, 32 are over 100 feet high.  Of these 32 dams, 14 
store more than 100,000 cubic feet of water (Table 
3.2.2-4).  
 
The county with the most high-capacity, high-hazard 
dams is Lewis and Clark, which has 3 large dams along 
the Missouri River and one along the North Fork of the 
Sun River (Table 3.2.2-4).  Hungry Horse Dam is the 
highest dam, at 564 feet.  Fort Peck Dam has the largest 
storage capacity, at 19 million acre-feet.   
 
Picture 2.2-1 Hungry Horse Dam along the  
South Fork of the Flathead River.  Source:  USDI BOR, 2004. 

 
Table 3.2.2-4 Montana High Hazard Dams, 100 feet high or more, with more than 

100,000 of storage.  Source:  USACE NID, 2004. 

Dam 
Name 

Other 
Dam 
Name 

River 
Nearest 
City 

NID 
Height 

(ft) 

NID 
Storage 
(acre-ft) 

Drainage 
Area (sq 

mi) 
County 

Owner 
Name 

Hungry 
Horse 

Hungry 
Horse Res 

South Fork 
Flathead River 

Hungry 
Horse 

564 3,588,000 1640 Flathead USDI BOR 

Yellowtail 
Bighorn 
Lake 

Bighorn River 
Saint 
Xavier 

525 1,427,340 19,650 Big Horn USDI BOR 

Libby 
Lake 
Koocanusa 

Kootenai 
River 

Libby 422 6,027,000 8985 Lincoln USACE 

Fort Peck 
Dam 

Fort Peck 
Lake 

Missouri River Nashua 256 19,100,000 57,725 
McCone, 
Garfield, 
Valley 

CENWO 

Canyon 
Ferry 

Canyon 
Ferry Lake 

Missouri River 
Canyon 
Ferry 

225 2,051,000 15,860 
Lewis And 
Clark 

USDI BOR 

Tiber Tiber Res Marias River Loma 206 1,424,478 4923 Liberty USDI BOR 

Gibson 

Gibson 
Res, 
Beaver 
Creek 

North Fork 
Sun River 

Simms 199 121,981 575 
Teton, 
Lewis And 
Clark 

USDI BOR 

Kerr   Flathead River Agency 194 1,791,000 7096 Lake 
PPL & Salish-
Kootenai 
Tribe 

Noxon 
Rapids 

  
Clark Fork, 
Pend Oreille 
River 

Noxon 179 400,000 21,800 Sanders 
Washington 
Water Pwr 
Co 

Clark 
Canyon 

Clark 
Canyon  

Beaverhead 
River 

Dillon 148 328,979 1550 
Beaver-
head 

USDI BOR 

Hauser 
Dam 

  Missouri River Craig 125 139,890 16,876 
Lewis And 
Clark 

PPL  

Holter 
Dam 

  Missouri River Craig 124 306,000 17,150 
Lewis And 
Clark 

PPL  

Fresno Fresno Res Milk River Havre 111 229,288 2828 Hall USDI BOR 
Lake 
Sherburne 

  
Swiftcurrent 
Creek 

Babb 109 110,679   Glacier USDI BOR 
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3.2.2.4.2    Military Facilities 
 
Montana has a large military complex in Great Falls, which includes the 120th Fighter Wing 
of the Montana Air National Guard and the United States Air Force 819th Red Horse 
Squadron.  In addition, the Montana Army National Guard has facilities in the following 
cities:  Anaconda, Belgrade, Billings, Bozeman, Butte, Chinook, Culbertson, Dillon, Glasgow, 
Glendive, Great Falls, Hamilton, Harlowton, Havre, Helena, Kalispell, Lewistown, Livingston, 
Malta, Miles City, Missoula, and Sidney. 
 
Montana is the home of 200 Minuteman Inter-Continental Ballistic Missiles (ICBM), which 
are overseen by Malmstrom Air Force Base in Great Falls.  The Minuteman silos are 
scattered over various locations in north-central and north-eastern Montana.  The missile 
silos are over 40 years old, and have been updated with new warheads several times.  
Under the Start II Treaty, the Air Force  will "deMIRV" the remaining Minuteman III Missiles 
now in service, changing them from three-warhead to single-warhead weapons, which are 
expected to remain operational in the American West until 2020 (Air Force Magazine, 2001).  
 
3.2.2.4.3    Colleges and Universities 
 
Colleges and universities are considered potential high loss facilities for several reasons.  
First, almost 40,000 students attend colleges and universities in Montana.  The higher 
education facilities and surrounding area house many of these students during the academic 
year and pose specific disaster concerns.  In addition, these facilities often house expensive 
research equipment, much of it owned by the State.  All of Montana’s colleges and 
universities, not just those that are state-owned, are listed in Table 3.2.2-5.  
 
Table 3.2.2-5 Universities and Colleges in Montana.   

Source: Montana, 2004.    
Community Colleges  

 Dawson Community College  
 Flathead Valley Community College  
 Miles Community College 

Technical Colleges  
 Helena College of Technology of The University of Montana  
 Montana Tech College of Technology of The University of Montana  
 Missoula College of Technology of The University of Montana  
 Montana State University Billings College of Technology  
 Montana State University College of Technology Great Falls 

State Colleges and Universities  
 The University of Montana  
 Montana Tech of The University of Montana  
 The University of Montana - Western  
 Montana State University Bozeman  
 Montana State University-Billings  
 Montana State University-Northern 

Tribal Colleges  
 Blackfeet Community College  
 Chief Dull Knife College  
 Fort Belknap College  
 Fort Peck Community College  
 Little Big Horn College  
 Salish Kootenai College  
 Stone Child College 

Independent Colleges  
 Carroll College  
 University of Great Falls  
 Rocky Mountain College 
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3.2.2.4.4    Research Facilities 
 
The majority of university research in Montana, on a wide variety of topics, is conducted at 
the two universities:  the University of Montana in Missoula and Montana State University in 
Bozeman.  In addition, several Federal agencies conduct research, including the US 
Department of Agriculture (Agricultural Research Service, Forest Service, Natural Resource 
Conservation Service) and US Department of Interior (Bureau of Land Management, Fish, 
Wildlife & Parks Service, and the National Park Service).   
 
University and Federal agencies often establish long-term working relationships at fixed 
facilities scattered around the state.  For example, The Fort Keogh Livestock and Range 
Research Laboratory, operated by the U.S. Department of Agriculture’s (USDA) Agricultural 
Research Service (ARS), covers 55,000 acres of native rangeland, planted dry land, 
irrigated pasture and irrigated cropland near Miles City.  ARS, the USDA’s primary scientific 
research agency, operates the facility in cooperation with Montana State University’s 
Agricultural Experiment Station.  Fort Keogh researchers focus on beef cattle genetics and 
reproductive physiology, range animal nutrition, and range ecology and management.  A 
USDA facility since 1924, Fort Keogh has more than 40 permanent employees, as well as 25 
working horses and a herd of about 1,500 cows (FLCTT, 2004). 
 
Two bio-medical research laboratories are located in Montana:  Rocky Mountain Labs and 
the McLaughlin Research Institute (MRI).  The McLaughlin Research Institute is an 
independent, non-profit research organization in Great Falls, Montana.  Research at the 
institute focuses on understanding the genetic control of normal development and disease 
susceptibility using the mouse as a model system (MRI, 2004).   
 
Rocky Mountain Laboratories (RML) in Hamilton, Montana, a Biosafety Level 4 laboratory, 
studies infectious microbes that cause disease in humans and animals.  RML is part of the 
National Institute of Allergy and Infectious Diseases (NIAID), a component of the National 
Institutes of Health (NIH).  NIAID conducts and supports research that strives to 
understand, treat, and ultimately prevent the myriad infectious, immunologic, and allergic 
diseases that threaten hundreds of millions of people worldwide (RML, 2004). 
 
3.2.2.5 Hazardous Material Facilities 
 
Hazardous Material Facilities may or may not be critical for emergency operations; however, 
these facilities are critical based on their potential to harm the population and the 
environment.  Through intentional or accidental release, the population is at risk should an 
event result in the uncontrolled release of hazardous substances.    
 
In Montana, approximately 1,190 miles of Federal interstate highway are considered major 
hazardous material transportation routes.  There are over 5,000 miles of railroad along 
which hazardous materials are transported.  In addition, 2,400 miles of pipelines transport 
natural gas, crude oil, and refined petroleum products.  These transportation routes are 
shown on Figure 3.2.2-4.    
 
The list of hazardous material facilities was generated by querying the Toxics Release 
Inventory (TRI) database that is publicly available through the US Environmental Protection 
Agency (EPA, 2004b).  The database contains information on specific toxic chemical releases 
and other waste management activities reported annually by certain covered industry 
groups and Federal facilities. This inventory was established under the Emergency Planning 
and Community Right-to-Know Act of 1986 (EPCRA), which requires facilities to use their 
best readily-available data to calculate their releases and waste management estimates.  If 
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facilities do not have actual monitoring data, submitted values are derived from various 
estimation techniques.  Forty-eight facilities are included on the TRI database and their 
locations are show on Figure 3.2.2-4.  The 10 facilities with the greatest volume of wastes 
emissions are shown in Table 3.2.2-6.     
 
 
Table 3.2.2-6 Top Ten Facilities for Waste Emissions.  Source: EPA, 

2004b. 
On- and off-Site 
Releases (lbs) Name City 

Asarco Smelter East Helena 22,270,720 

Montana Tunnels Mining Jefferson City 20,946,372 

Colstrip Steam Electric Station Colstrip 11,360,388 

Golden Sunlight Mines Whitehall 2,602,779 

Stone Container Corp Missoula 1,508,089 

Stillwater Mining Company Stillwater 906,760 
Colstrip Energy Rosebud Power 
Plant Colstrip 

756,889 

Plum Creek MDF Columbia Falls 697,550 

Montola Growers Culbertson 678,087 

Conoco Billings Refinery Billings 236,772 
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     Figure 3.2.2-4 Hazardous Material Facilities 
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3.2.3  Montana Economy  
 
Montana’s economy was built on natural resource extraction industries:  agriculture, 
forestry, and mining.  Over the last 25 years Montana’s economy has evolved to be 
dependent on service, finance/insurance/real estate, and government sectors. These three 
sectors represent over 50% of the Montana’s Gross State Product (GSP), whereas 25 years 
ago these sectors represented 38%. (USDC BEA, 2003).  As a percentage of the GSP, 
agriculture and mining have been cut in half and manufacturing and construction are two-
thirds the percentage they were 25 years ago.  The evolution of the economy appears to be 
continuing in that direction, with less reliance on forestry, farming, mining, and 
manufacturing and more dependence on the government and service sectors (USDC BEA, 
2003). 
 
As of the 2000 Census, Montana contained a civilian labor force of 480,000 people, with a 
statewide unemployment rate of 4.9 percent.  During the 1990s, employment shifted away 
from traditional, basic industry to retail trade and service-sector jobs (education/health 
care/real estate/trade/tourism).  The labor force currently is split, with 23 percent in basic 
industries (agriculture/mining/manufacturing) and 77 percent in derivative industries (trade 
and services).  The state's per-capita income  in 2000 was $22,569.  Montana is one of only 
five states in the United States that does not levy a state sales tax. 
 
 
Figure 3.2.3-1   Gross State Product by Major Industry.  Source: USDC BEA, 2003. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
3.2.3.1 Personal Income by County 
 
Personal income is the income received by personal production, both from government 
and business transfer payments, and from government interest (which is treated like a 
transfer payment).  It is calculated as the sum of wage and salary disbursements, other 
labor income, proprietors' income with inventory valuation and capital consumption 
adjustments, rental income of persons with capital consumption adjustments, personal 
dividend income, personal interest income, and transfer payments to persons, less personal 
contributions for social insurance (USDC BEA, 2004). 
 
This measure of income is calculated as the personal income of the residents of a given area 
divided by the resident population of the area.  In computing per capita personal income, 
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the US Department of Commerce (USDC BED, 2004) uses the Census Bureau's annual 
midyear population estimates.  All state and local area dollar estimates are in current dollars 
(not adjusted for inflation). 
 
The personal income of Montana has historically been significantly less than the national 
average.  From 1970 to 2000, Montana’s per capita personal income dropped from 89% to 
76% of the national average.  Across the state, there are also significant differences in 
personal income.  Figure 3.2.3-2 shows the average personal income by county.  The 
counties with higher urban populations typically have higher personal incomes.  The 
principal exceptions are the counties that have had a predominant industrial mining base 
(Table 3.2.3-1).  
 
 
Table 3.2.3-1 Average Personal Income by Montana County (5 Highest and 5 

Lowest).  Source:  USDC BEA, 2003 
Highest Personal income 1997 1998 1999 2000 2001 

Stillwater $18,975 $20,661 $22,011 $24,721 $28,564 

Yellowstone $22,963 $24,285 $24,869 $26,628 $27,891 

Jefferson $21,997 $23,041 $23,611 $25,476 $27,052 

Gallatin $21,214 $22,801 $23,358 $25,139 $26,442 

Lewis and Clark $22,213 $23,530 $24,198 $25,623 $26,230 

Lowest Personal Income 1997 1998 1999 2000 2001 

Big Horn $12,539 $13,270 $13,301 $15,021 $14,998 

Musselshell $14,543 $14,769 $14,419 $15,090 $16,133 

Blaine $13,913 $15,744 $15,575 $16,135 $16,715 

Golden Valley $14,725 $16,447 $15,702 $16,947 $17,450 

Roosevelt $14,897 $16,467 $17,254 $17,664 $17,786 

Montana Average $19,920 $21,225 $21,621 $22,961 $24,044 
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     Figure 3.2.3-2 Average Personal Income 
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3.2.4  Population  
 
3.2.4.1 Total Population 
 
With 902,195 persons, Montana ranks 44th in total state population in the U.S. (Table 
3.4.2-1).  Montana is ranked 48th amongst other states for population density, with 6.2 
persons per square mile, compared to a national average of 79.6 persons per square mile.   
 
The growth in population varies greatly across the state, with the urban areas and western 
counties experiencing significant growth and some rural eastern counties with net losses 
(Table 3.2.4-2 and Figure 3.2.4-1).  Ravalli and Gallatin Counties witnessed explosive 
growth (44.2% and 34.4% respectively), while Garfield County ranked 3,124 of 3,141 
counties in the country for growth (19.5% decrease).  The state population is expected to 
increase by 200,000 people by 2025, thus putting the total population over 1 million people 
(Source: MDPHHS, 1999, 2001). 
 
Table 3.2.4-1 General State Population Statistics.  Source:  MDPHHS, 2001 

Parameter 1980 1990 2000 

Census Population 786,690 799,065 902,195 

% increase from last census 13.30% 1.60% 12.90% 

 

Minority population  57,954 70,217 

% of total state population  7.60% 7.80% 

 

State Median age 28.4 33.8 37.5 

 
 
Table 3.2.4-2 Counties with the Highest and Lowest Populations.  

Source:  MDPHHS, 2001. 

Counties w/ Highest Population Forecast July 2003 Census 2000 

Yellowstone  133,191 129,352 

Missoula  98,616 95,802 

Cascade 79,561 80,357 

Flathead 79,485 74,471 

Gallatin  73,243 67,831 

Counties w/Lowest Population  Forecast July 2003 Census 2000 

Petroleum  491 493 

Treasure 735 861 

Wibaux 977 1,068 

Golden Valley  1,047 1,042 

Prairie 1,154 1,199 

Montana  917,621 902,195 
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     Figure 3.2.4-1 Population 
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3.2.4.2  Sensitive Populations 
 
3.2.4.2.1   Elderly 
 
The percentage of elderly population (65 and over) in Montana increased from 10.7% to 
13.4% between 1980 and 2000 (Table 3.2.4-3).  This trend is expected to accelerate in 
the next 20 years, so that by 2025, Montana will experience one of the most dramatic 
demographic transformations in its history.  As the Baby Boom generation (those born 
between 1946 and 1964) reaches retirement age, the proportion of Montana’s population 
classified as elderly is expected to increase from 13.1 percent in 1995 to 24.5 percent in 
2025.  Among the 50 states and the District of Columbia, the state was ranked 23rd for the 
highest proportion of elderly in 1995 and is projected to have the 3rd highest proportion of 
elderly in 2025 (Source, MDPHHS, 1999, 2001).   
 
Table 3.2.4-3 State Aging Population Statistics.  Source:  MDPHHS, 2001. 
Demographic Parameter 1980 1990 2000 

60 and over population eligible for OAA services 119,240 140,813 158,894 
% increase of 60 and over from last census 22.7% 18.1% 12.8% 
60 and over as a % of total state population 15.2% 17.6% 17.6% 
 
65 or over state population 84,559 106,497 120,949 
% increase of 65 and over from last census 23.0% 25.9% 13.6% 
65 and over as a % of total state population 10.7% 13.3% 13.4% 
 
85 and over state population 8,837 10,676 15,337 
% increase of 85 and over from last census 42.2% 20.8% 43.7% 
85 and over as a % of total state population 1.1% 1.3% 1.7% 

 
3.2.4.2.2    School Populations 
 
In Montana, the echo of the Baby Boom peaked at 14,141 births in 1984.  The birth rate 
has declined almost every year since 1984 to 10,800 in 1996.  In the past 5 years the birth 
rate seems to have stabilized to around 10,800 births per year.   
 
The number of school age children (the total number ages 5-18) peaked at 187,568 in 
1992, decreased to 172,674 in 2001, and is projected to be 159,700 in 2005.  If the birth 
rate continues at 10,800 per year, the available school age population is expected to level 
out at 151,200 in 2015.  Migration both in and out of the state is expected to be the 
primary factor affecting the population growth or decrease in the school age population 
(Carlson, 2001).   
 
3.2.5  Inventory of Assets and Population References 
 
Air Force Magazine, 2001.   The nation's ICBM workhorse is still going strong.  Minuteman 
Turns 40. By Bruce D. Callander.  Vol. 84. No. 3. 
http://www.afa.org/magazine/March2001/0301minute_print.html 
 
Carlson, A, 2001.  Memo to the Governor’s Advisory Council on School Funding.   
http://www.discoveringmontana.com/budget/content/ed_committee/school%20funding%20
issues.pdf#xml=http://search2.discoveringmontana.com/cgi-
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bin/texis.cgi/webinator/search/xml.txt?query=school+population&pr=Search2&order=r&cq
=&id=405cec982 
 
Energy Information Administration (EIA), 1999.  Gross Generation for US Non-Utility 
Generating Facilities by Energy Source and State.  US Department of Energy ‘s Energy 
Information Administration.  http://www.eia.doe.gove/cneaf/electricity/epav2 
 
Environmental Protection Agency (EPA), 2004b.  Toxic Release Inventory (TRI) Program. 
http://www.epa.gov/tri/  
 
Federal Laboratory Consortium for Technology Transfer (FLCTT), 2004.  Web Site: 
http://www.federallabs.org/servlet/newContentObjServlet?LinkCoArID=2002-10-09-12-56-
55-795-eportney&CoArRegion=National&parentID=3-DJN 
 
Montana, 2004.  State of Montana Web site: 
http://www.discoveringmontana.com/education/higher_edu.asp 
 
Montana Department of Natural Resources and Conservation (MDNRC), 2004a.  Trust Land 
Management Division.   Data on infrastructure and assets: 
http://www.dnrc.state.mt.us/trust/tlmdhome.htm ; and DNRC Web site: 
http://www.dnrc.state.mt.us/   
 
Montana Department of Public Health & Human Services (MDPHHS), 1999. “The State of 
Aging in Montana”.  Senior and Long Term Care Aging Services.  
http://www.dphhs.state.mt.us/sltc/pubs/STATE.AGING.reports/1999aging.rprt.exec.summ.
DOC  
 
Montana Department of Public Health & Human Services (MDPHHS), 2001. “The State of 
Aging in Montana—Report Overview”.  Senior & Long Term Care Division.   
http://www.dphhs.state.mt.us/sltc/pubs/STATE.AGING.reports/2001Aging.Rprt.Full.htm  
 
McLaughlin Research Institute (MRI), 2004. MRI Web Page.  
http://www.montana.edu/wwwmri/ 
 
Rocky Mountain Laboratories (RML), 2004.  Web site: 
http://www.niaid.nih.gov/dir/infobsl4/info.htm  
 
US Army Corps of Engineers National Inventory of Dams (USACE NID), 2003.  U.S. Army 
Topographic Engineering Center.  http://crunch.tec.army.mil/nid/webpages/nid.cfm  
 
USDI Bureau of Reclamation (USDI BOR), 2004.  Dam Project Information.  
http://www.usbr.gov/dataweb/projects/index.html  
 
US Department of Commerce (USDC BEA), 2004.  Regional Economic Information System.  
Bureau of Economic Analysis. http://www.bea.doc.gov/  
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3.3 HAZARD PROFILES 
 
3.3.1  Earthquake 
 
An earthquake is ground shaking and radiated seismic energy caused most commonly by a 
sudden slip on a fault, volcanic or magmatic activity, or other sudden stress changes in the 
earth.  An earthquake of magnitude 8 or larger on the Richter Scale is termed a great 
earthquake.  Fortunately, Montana has not experienced a great earthquake in recorded 
history.  A great earthquake is not likely in Montana but a major earthquake (M 7.0-7.9) 
occurred near Hebgen Lake in 1959 and dozens of active faults have generated M 6.5-7.5 
during recent geologic time. 
 
3.3.1.1 Background 
 
 Magnitude and intensity are used to describe seismic activity from earthquakes. 
 Magnitude (M) is a measure of the total energy released.  Each earthquake has one 

magnitude, usually measured on the Richter Scale  
 Intensity (I) is used to describe the effects of the earthquake at a particular place.  

Intensity differs throughout the area and is given a value on the Modified Mercalli Scale . 
 Seismic events may lead to landslides, uneven ground settling, flooding, and damage to 

homes, dams, levees, buildings, power and telephone lines, roads, tunnels, and 
railways. Broken natural gas lines may cause fires. 

 Scientists continue to study faults in Montana to determine future earthquake potential.  
Faults are cracks in the earth’s crust along which movement occurs. 

 Thousands of faults have been mapped in Montana, but scientists think only about 95 of 
these have been active in the past 1.6 million years (the Quaternary Period).  

 Although it has been over four decades since the last destructive earthquake in 
Montana, small earthquakes are common in the region, occurring at an average rate of 
7-10 earthquakes per day.   

 The largest earthquake in Montana, the 1959 Hebgen Lake event, caused more than 
$11 million in damage.   

 The second most-damaging earthquakes were the October 1935 Helena earthquakes, 
which caused more than $4 million in damage. 

 
(Sources: FEMA 2004e; USGS, 2003a; Stickney, 2000; NISEE, 1998)  

 
 

Figure 3.3.1-1   
Intermountain Seismic 
Belt.  A belt of seismicity 
known as the 
Intermountain Seismic 
Belt extends through 
western Montana, from 
the Flathead Lake region 
in the northwest corner of 
the state to the 
Yellowstone National Park 
region.  Source: MBMG, 
2004.   
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3.3.1.2 History of Earthquakes in Montana 
 
Montana is one of the most seismically-active states in the United States.  Since 1925, the 
state has experienced five shocks that reached intensity VIII or greater (Modified Mercalli 
Scale).  During the same interval, hundreds of less severe tremors were felt within the 
state.  Montana's earthquake activity is concentrated mostly in the mountainous western 
third of the state, which lies within the Intermountain Seismic Belt that also includes 
southeastern Montana, western Wyoming, and central Utah (Figure 3.3.1-1).     
 
The first confirmed earthquake in Montana was reported in Helena in 1869.  The strength of 
this quake caused houses to shake, overturning furniture and breaking dishes.   
 
Table 3.3.1-1 shows the historic earthquakes of Montana and surrounding regions with 
magnitude of 5.5 or greater since 1900.  Although one significant earthquake occurred in 
eastern Montana in 1909, the majority have occurred along the Intermountain Seismic Belt 
and Centennial Tectonic Belt in western Montana (note: dates are referenced to GMT).   
 

 Table 3.3.1-1 Historic Earthquakes of Montana and 
Surrounding Regions with Magnitudes of 5.5 or 
Greater since 1900.  Source: Stickney, 2000. 

 
 
 Date Magnitude Approximate location 

05/16/09 5.5 Northeast Montana 
06/28/25 6.6 Clarkston Valley 
02/16/29 5.6 Clarkston Valley 
10/12/35 5.9 Helena 
10/19/35 6.3 Helena 
10/31/35 6.0 Helena 
07/12/44 6.1 Central Idaho 
02/14/45 6.0 Central Idaho 
09/23/45 5.5 Flathead Valley 
11/23/47 6.1 Virginia City 
04/01/52 5.7 Swan Range 
08/18/59 7.5 Hebgen Lake 
08/18/59 6.5 Hebgen Lake 
08/18/59 6.0 Hebgen Lake 
08/18/59 5.6 Hebgen Lake 
08/18/59 6.3 Hebgen Lake 
08/19/59 6.0 Hebgen Lake 
10/21/64 5.6 Hebgen Lake 
06/30/75 5.9 Yellowstone Park 
12/08/76 5.5 Yellowstone Park 
10/28/83 7.3 Challis, ID 
10/29/83 5.5 Challis, ID 
10/29/83 5.5 Challis, ID 
08/22/84 5.6 Challis, ID 
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Table 3.3.1-2 shows deaths and major damages from two major Montana earthquake 
events. 
 
 
Table 3.3.1-2 Deaths and Damages from the Two Most 

Damaging Montana Earthquakes.  Source:  USGS, 
2004a.  

Date Locality Deaths Damages 
Damages 
in 2004 $ 

October 19, 1935 Helena, Montana 2 
October 31, 1935 Helena, Montana 2 

$4 million $55 million 

August 18, 1959 Hebgen Lake, Montana 28 $11 million $71 million 

 
 
3.3.1.2.1   Largest Earthquake in Montana:  Hebgen Lake, August 18, 1959 
Magnitude 7.5, Intensity X  
 
The Hebgen Lake Earthquake of 1959 was the largest earthquake in Montana and the 14th 
largest earthquake in the contiguous United States in historic times (Stover and Coffman, 
1993).  This earthquake caused 28 fatalities and about $11 million in damage to highways 
and timber.  It was characterized by extensive fault scarps, subsidence and uplift, a massive 
landslide, and a seiche (large wave) in Hebgen Lake.  A maximum intensity X or greater 
(Modified Mercalli Scale)  was assigned to the epicentral area.  

 
 
Photo 3.3.1-1 Aerial view of Madison 
Canyon slide with Earthquake Lake in the 
background.  The Hebgen fault crosses the dark 
forested spur near the head of lake.  Madison 
County, Montana. August 1959. Source:  USGS, 
2004a. 
 
 
 
 
 
 
 
 
 
 
 
 
 

The most spectacular and disastrous effect of the earthquake was the huge landslide of 
rock, soil and trees that cascaded from the steep south wall of the Madison River Canyon.  
This slide formed a barrier that blocked the gorge and stopped the flow of the Madison River 
and, within a few weeks, created a lake almost 53 meters (174 feet) deep.  The volume of 
material that blocked the Madison River below Hebgen Dam was estimated at 28 to 33 
million cubic meters (988.8 to 1165.4 cubic feet).  Most of the 28 deaths were caused by 
rockslides that covered the Rock Creek public campground on the Madison River, about 9.5 
kilometers (5.9 miles) below Hebgen Dam.  
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Photo 3.1-2 Hebgen Earthquake 
(1959), Red Canyon fault scarp where 
it cut through the Blarneystone Ranch.  
The house sits on the down-thrown block.  
The fault scarp here is 10 to 12 feet high.  
The roof of a small collapsed shed is visible 
on the up-thrown block.  Gallatin County, 
Montana.  Source:  USGS, 2004a.  
 
 
 
 

New fault scarps as high as 6 meters (19.7 feet) formed near Hebgen Lake during this 
earthquake.  The major fault scarps formed along pre-existing normal faults northeast of 
Hebgen Lake.  The earth-fill dam sustained significant cracks in its concrete core and 
spillway, but it continued to be an effective structure. 
 
Many summer houses in the Hebgen Lake area were damaged; houses and cabins shifted 
off their foundations, chimneys fell, and pipelines broke.  Most small-unit masonry 
structures and wooden buildings along the major fault scarps survived with little damage 
when subjected only to vibratory forces.  Roadways were cracked and shifted extensively, 
and much timber was destroyed.  Highway damage near Hebgen Lake was due to landslides 
slumping vertically and flowing laterally beneath pavements and bridges, which caused 
severe cracks and destruction.  Three of the five reinforced bridges in the epicentral area 
also sustained significant damage.  
 
High intensity earth movements were observed in the northwest section of Yellowstone 
National Park.  Here, new geysers erupted, and massive slumping caused large cracks in the 
ground from which steam emitted. Many hot springs became muddy.  
 
3.3.1.2.2    Helena Earthquakes – Up to Magnitude 6.3 
 
Starting with a small tremor on October 3, the City of Helena, Montana suffered through a 
devastating series of several hundred earthquake shocks in the month of October, 1935, 
including three damaging earthquakes on October 12th, 18th, and the 31st.  Although no 
surface ruptures occurred during this earthquake sequence, shaking from the earthquakes 
damaged more than half of Helena’s buildings.  The epicenters of the 1935 series of 
earthquakes is not precisely known, but were probably located about 6 km (3.7 miles) north 
of the city, possibly along the Prickly Pear fault zone (Qamar & Stickney, 1983).  The 
following description of the earthquake is from the National Information Service for 
Earthquake Engineering (NISEE, 1998). 
 
Previous to the cluster Helena earthquake tremors there had been little recorded seismic 
activity in the area of Helena.  The earthquakes disproved a then-popular misconception 
that all seismic activity within the United States occurred solely in California and Alaska.  
Before October 1935, the spurious sense of immunity from natural disaster contributed to 
an atmosphere of uncontrolled construction in Helena.  Earthquake hazard and earthquake-
resistant design methods were disregarded.  Older, antiquated construction in Helena 
behaved predictably during the tremors.  
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Photo 3.1-3 Bryant Elementary 
School in Helena, Montana, suffered 
increasing damage in the series of 
1935 earthquakes which began 
October 12th. Until reconstruction was 
completed, its 276 students attended 
school in the basement of Central 
school. Source: Utah NEHRP, 2004. 

 
 
 
 
 
 

 
Damage in Helena included collapsed chimneys, fallen parapets, gables, and end walls, 
shattered walls parallel to interior framing, with partial or total collapse of structures as the 
ultimate end.  Most buildings with un-reinforced masonry-bearing walls were severely 
damaged within the month-long barrage of seismic activity.  Likewise, industrial smoke 
stacks built almost entirely of brick fell down.   
 
The inadequacies of existing structural design requirements became painfully obvious after 
a large earthquake.  The October 18th earthquake brought serious damage to City Hall, as 
well as the area to the east of the mercantile district along Main Street.  There, many 
chimneys fell down, brick dwellings were seriously damaged or partly collapsed, brick 
veneer was thrown off, and many commercial, school, and public buildings were greatly 
affected, some destroyed.  The worst wreckage occurred in structures on the softer alluvial 
soil toward the valley, notably the new High School and the Bryant School.  
 
The last large shock of October 31st caused the collapse of parts of buildings which 
previously had been seriously affected, but which remained standing, including the new 
High School and the Kessler Brewery.  It also caused new damage in many structures not 
previously seriously affected.  The failure of the high school is directly attributable to 
deficiencies in design.  The skeleton frame was designed for vertical (not horizontal) loads 
and reinforced for such loads only. Walls could offer no stability to the frame.  As a result, 
the walls broke up and shattered, and the frame was cracked or ruptured in many places.  
 
3.3.1.3 Declared Disasters from Earthquakes 
 
No declared disasters from the affects of earthquake damage have been made since 1974.   
 
3.3.1.4 Vulnerability to Earthquakes  
 
Earthquakes will undoubtedly continue to occur in Montana, however the precise time, 
location, and magnitude of future events cannot be predicted.  As discussed above, 
earthquake hazard areas in Montana are concentrated in the western portion of the state, 
which is part of the Intermountain Seismic Belt (Figure 3.3.1-1).  Numerous factors 
contribute to determining areas of vulnerability:  historical earthquake occurrence, 
proximity to faults, soil characteristics, building construction, and population density, to 
mention a few.   
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3.3.1.4.1    Earthquake Hazard Areas 
 
The US Geological Survey (USGS) has generated earthquake hazard areas (indicated by 
peak acceleration values) for the continental United States.  The peak acceleration values 
applicable to Montana are shown in Figure 3.3.1-2.  The contour values show the 
earthquake ground motions with a common probability of being exceeded in 50 years.  The 
ground motions considered at a given location are those from all future possible earthquake 
magnitudes at all possible distances from that location.  On a given map, for a given 
probability of exceedance, PE, locations shaken more frequently, will have larger ground 
motions.  
 
Figure 3.3.1-2   Peak Acceleration Values in Montana.  Source: USGS, 2004a. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

As Figure 3.3.1-2 shows, the southwest portion of the state is the most susceptible to 
future earthquakes.  Considering both population concentration and historic seismicity, 
Helena and Bozeman are the most vulnerable locations, followed by Missoula, Butte and 
Kalispell.  These areas also are experiencing some of the greatest population growth rates in 
the state.  Without mitigation of earthquake effects, the potential for losses will increase as 
population growth and building and infrastructure development expands. 
 
Seasonal tourism increases exposure to seismic hazards in all areas, but the greatest 
exposure is in the Yellowstone National Park-Hebgen Lake region, where several million 
people visit annually.  The fact that the majority of the 28 fatalities associated with the 
1959 Hebgen Lake earthquake were out-of-state visitors confirms this point.  In contrast, 
Billings and Great Falls, respectively the first and third largest cities in the state, have 
relatively low earthquake hazard ratings. 
 
3.3.1.4.2    Earthquake Loss Estimation Models   
 
Earthquake losses were estimated by using the HAZUS (beta v 28.b) Earthquake model 
developed by the Federal Emergency Management Agency (FEMA).  Counties with a high 
earthquake recurrence rates were compared by evaluating the annualized loss estimate in 
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the HAZUS model.  The annualized loss estimate addresses two key components of seismic 
risk:  the probability of ground motion within a given study area and the consequences of 
the ground motion (FEMA, 2001).  The result of a FEMA (2001) HAZUS analysis indicated 
that estimated annualized losses for the State of Montana are $15.6M, based on 1999 
values.   
 
The HAZUS annualized loss estimate conducted for this Hazard Assessment uses default 
general building stock data in the model and estimates average losses per year by county.  
Counties with little history of earthquake activity were not included in the analysis.  Ground 
motion was based on US Geologic Survey probabilistic motion default parameters in the 
model (see Figure 3.3.1-2).  The analysis used the ground motion demand computed at 
the centroid of each census tract.  The results show county-wide estimated losses on an 
annual basis for general building stock.  The analysis was not completed on other critical 
facilities or infrastructure due to a lack of digital data for these locations.   
 
Table 3.3.1-3 and Figure 3.3.1-3 show the results of the HAZUS analysis for the 10 
counties with the highest potential for earthquake damage.  The analysis shows that 
Gallatin County would have the highest losses, followed by Flathead, Missoula, and Lewis 
and Clark Counties.  This result is somewhat surprising, as Missoula County is considered to 
have a relatively low seismic activity (Qamar and Stickney, 1983), and no earthquakes 
above 5.0 on the Richter Scale have ever been documented in Missoula County.  Its 
proximity to the Intermountain Seismic Belt and concentrated population base may increase 
its vulnerability over the more frequent, less populated areas. 
 
Table 3.3.1-3 Ten counties with Highest Losses using the HAZUS Earthquake 

Annualized Loss Function.  

County 
Cost 

Structural 
Damage 

Cost Non-
Structural 

Damage 

Cost 
Contents 
Damage 

Inventory 
Loss 

Wage/Income 
Related Loss 

Loss 
Ratio 

 

Total 
Annualized 

Loss 

Gallatin $276,920 $1,407,160 $453,090 $6,370 $178,800 .0237 $2,322,340 
Flathead $217,200 $1,098,980 $419,230 $6,340 $116,690 .0200 $1,858,440 
Missoula $202,250 $866,350 $262,630 $3,130 $125,770 .0118 $1,460,130 
Lewis and 
Clark 

$163,300 $730,480 $231,330 $2,420 $84,390 .0171 $1,211,910 

Silver Bow $76,720 $322,120 $96,330 $1,040 $52,610 .0134 $548,820 
Lake $57,730 $294,050 $115,950 $1,380 $28,090 .0167 $497,200 
Ravalli $47,690 $183,210 $57,420 $1,030 $26,580 .0083 $315,920 
Cascade $46,160 $164,590 $48,070 $510 $38,610 .0029 $297,930 
Jefferson $31,560 $144,540 $46,030 $210 $9,960 .0085 $232,300 
Madison $27,480 $141,540 $42,870 $650 $12,930 .0231 $225,460 
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     Figure 3.3.1-3 Earthquake Annualized Loss Estimate 
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3.3.1.4.3    Earthquake Recurrence Intervals 
 
Qamar and Stickney (1983) developed earthquake recurrence intervals for high-incidence 
seismic zones in the state based on historic earthquake information.  Wong and others (in 
preparation) compiled a more complete historic earthquake catalog and used it to develop 
improved recurrence relations for five regional seismic source zones in Montana.  The five 
regional source zones are:  Northern Intermountain Seismic Belt, Centennial Tectonic Belt, 
Northern Rocky Mountains, Middle Rocky Mountains, and Northern Great Plains (Figure 
3.3.1-3).  These results suggest that a magnitude 6 or larger earthquake may strike the 
Northern Intermountain Seismic Belt once in a 23-year period.  This seismic source zone 
includes the cities of Kalispell, Missoula, Helena, Bozeman, and Livingston, as well as the 
rapidly growing rural population and infrastructure surrounding those cities. 
 
Table 3.3.1-4 Earthquake Recurrence Rates by Seismic Source Zone.  Source: 

Wong and others (in preparation). 

Seismic Source Zone M*5 M*6 M*7 
# Quakes 
M >=6 

Northern Intermountain Seismic Belt 3.84 22.6 133. 1 
Centennial Tectonic Belt 8.69 75.7 659. 1 
Northern Rocky Mountains 36.6 420. 4821. 0 
Middle Rocky Mountains 237. 1,754. 13,000. 0 
Northern Great Plains 26.8 184. 1281. 2 
* Predicted return time (in years) of earthquakes with magnitude M or greater. 
Note: These values reflect recurrence times in the entire source zone defined by Wong and others.  
 
3.3.1.4.4    Review of Potential Losses in Local PDM Plans 
 
Of the 6 counties that have completed Pre-Disaster Mitigation Plans only 2 identified 
earthquakes as a significant hazard.   
 
 Broadwater County identified earthquake hazards as one of the top three hazards in the 

County.  Using the FEMA HAZUS-99 computer model and default data, the county 
estimated about $50 million in property damages and up to 100 injuries/deaths 
from a magnitude 7.0 earthquake on the Toston fault.    

 Butte-Silver Bow County identified earthquakes as the hazard with greatest probability 
to impact the County.  Using HAZUS-99 and default data, an earthquake has the 
potential to cause $300 million in property damages and up to 300 injuries/deaths 
from a magnitude 6.0 earthquake.   

 Yellowstone County determined the hazard to be low.     
 
Helena is the only major city in Montana that is known to lie near an active fault capable of 
causing large earthquakes (Qamar and Stickney, 1983).  Lewis & Clark County (2004) 
completed a HAZUS computer simulation of a 6.3 earthquake in Helena.  The simulation 
revealed that property damage would be nearly $1 billion for an earthquake of this 
magnitude.  Fatalities and injuries would depend upon the time of day that the earthquake 
would occur, but may cause up to 12 deaths.  The model results estimated government 
building damage would be minimal, but the default government building data built into the 
model is poor and likely underestimates the potential damage.  The Capitol Complex is 
located in areas that have a very low potential of liquefaction susceptibility. A liquefaction 
susceptibility map for the Helena Valley is shown in Figure 3.3.1-4. 
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Figure 3.3.1-4 Liquefaction susceptibility map for the Helena Valley.   
Source: Lewis & Clark County, 2004 

 
 
 
 
 
. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
3.3.1.4.5    Vulnerability of State Property 
 
An analysis of direct exposure of government buildings and infrastructure has not been 
completed.  The default data of government buildings in the HAZUS earthquake prediction 
model is inadequate to assess structural, non-structural, and content losses.  To effectively 
determine earthquake vulnerability for State property, data identifying locations of State 
buildings is necessary to determine the exposure and vulnerability.  The current PCIIS 
building database is not geo-referenced and cannot be effectively related to spatial 
coordinates except in general locations (by city or zip code centroid). 
 
Counties that are highly vulnerable to earthquake loss are those where the annualized 
earthquake loss ratio is greater than 0.01.  Table 3.3.1-5 below shows the counties that 
meet that criteria and the total value of state buildings and contents that are exposed to 
earthquake loss. 
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Table 3.3.1-5 State-Owned Buildings in Counties Highly Vulnerable to 
Earthquakes 

County 
Annualized 
Loss Ratio 

Building 
Value 

Contents 
Value 

Total Value FTEs 

Gallatin .0237 $413,209,424  $281,332,610  $694,542,034  2,875  
Madison .0231 $11,224,637  $402,171  $11,626,808  9  
Broadwater .0214 $12,731,540  $8,896,063  $21,627,603  4  
Flathead .0200 $28,929,471  $7,916,880  $36,846,351  438  
Jefferson .0185 $23,409,061  $7,537,652  $30,946,713  262  
Lewis and Clark .0171 $254,998,224  $125,124,161  $380,122,385  6,283  
Lake .0167 $3,424,220  $1,093,218  $4,517,438  75  
Silver Bow .0134 $72,856,024  $33,575,041  $106,431,065  398  
Powell .0130 $62,140,542  $12,434,271  $74,574,813  456  
Beaverhead .0124 $41,771,660  $14,183,864  $55,955,524  625  
Sanders .0118 $913,908  $570,585  $1,484,493  33  
Missoula .0118 $391,640,945  $151,210,662  $542,851,607  3,375  
Park .0106 $2,063,368  $847,125  $2,910,493  48  
Meagher .0100 $388,101  $74,802  $462,903  4  
TOTALS  $1,319,701,125 $645,199,105  $1,964,900,230 14,885 

From PCIIS database (2004), Montana Department of Administration, Risk Management & Tort Defense Division. 
 
3.3.1.5 Earthquake Data Limitations 
 
The default data of government buildings in the HAZUS earthquake prediction model is very 
inadequate.  To effectively determine earthquake vulnerability of State property, data 
identifying locations of State buildings is necessary.  The current PCIIS building database is 
not geo-referenced and cannot be effectively related to spatial coordinates except in general 
locations (by city or zip code centroid). 
 
Fault mapping and specific local-level hazard mapping (such as liquefaction) is incomplete 
across the State.  Many faults within the State are believed to be unmapped or not studied.  
Improvements to HAZUS data and continuing research in the areas of geology and 
earthquakes could significantly improve the vulnerability assessment. 
 
3.3.1.6 Earthquake References 
 
Big Sky Hazard Management, 2004a, Broadwater County Hazard Mitigation Plan, January 
2004.  www.bigskyhazards.com  
 
Big Sky Hazard Management, 2004b, Silver Bow County Hazard Mitigation Plan, February 
2004.  www.bigskyhazards.com  
 
FEMA, 2001.  HAZUS99 Estimated Annualized Earthquake Losses for the United States.  
FEMA 366, Federal Emergency Management Agency, February 2001.    
 
FEMA, 2004e.  Hazards - Earthquakes. http://www.fema.gov/hazards/earthquakes/  
 
Lewis and Clark County, Montana, 2004.  Disaster and Emergency Services.  
http://www.co.lewis-clark.mt.us/safety/des/quake.php 
 
Montana Bureau of Mines and Geology (MBMG), 2004.  Earthquake Studies.  Seismicity in 
Montana.  http://mbmgquake.mtech.edu/seismicity_in_montana.html 
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Utah NEHRP, 2004.  http://www.seis.utah.edu/NEHRP_HTM/1959hebg/1959he1.htm 
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3.3.2  Flooding 
 
Floods are the result of a multitude of naturally-occurring and human-induced factors, but 
they all can be defined as the accumulation of too much water in too little time in a specific 
area.  Types of floods that affect Montana include regional floods, flash floods, ice-jam 
floods, and dam-failure floods.   
 
Floodplains are lands bordering rivers and streams that normally are dry but are covered 
with water during floods.   
 
3.3.2.1 Background  
 
 Factors that directly affect the amount of flood runoff include precipitation amount, 

intensity and distribution, the amount of soil moisture, seasonal variation in vegetation, 
snow depth and water-resistance of the surface due to urbanization.   

 During the 20th century, floods were the number-one natural disaster in the United 
States in terms of the number of lives lost and property damage.  

 Buildings or other structures placed in floodplains can be damaged by floods.  
 Buildings and fill material can change the pattern of water flow and increase flooding 

and flood damage on adjacent property by blocking the flow of water and increasing the 
width, depth, or velocity of flood waters. 

 Most homeowner insurance policies do not cover flood damage.  Individuals and 
business owners can protect themselves from financial losses by purchasing flood 
insurance through FEMA's National Flood Insurance Program.   

 Sources:   FEMA 2003; USGS 2000; NOAA 2004a. 
 
3.3.2.1.1    Regional and Flash Floods  
 
Riverine floods result from precipitation over large areas and/or from snowmelt.  This type 
of flood occurs in river systems whose tributaries may drain large geographic areas and 
include many independent river basins.  The duration of riverine floods may vary from a few 
hours to many days.   
 
Flash floods are local floods of great volume and short duration.  In contrast to riverine 
flooding, this type of flood usually results from a torrential rain on a relatively small 
drainage area.  The flood wave from flash floods can move downstream too fast to allow 
escape, resulting in many deaths. Most flood-related deaths are due to flash floods.  Fifty 
percent of all flash flood fatalities are vehicle related.  Two feet of water is all that is 
necessary to carry most cars downstream during a flood. 
 
Flash floods can occur within several seconds to several hours, with little warning. They can 
be deadly because they produce rapid rises in water levels and have devastating flow 
velocities.   
 
Factors contributing to flash flooding include: rainfall intensity, rainfall duration, surface 
conditions, and topography and slope of the receiving basin.  Urban areas are susceptible to 
flash floods because a high percentage of the surface area is composed of impervious 
streets, roofs, and parking lots where runoff occurs very rapidly.  Mountainous areas also 
are susceptible to flash floods, as steep topography may funnel runoff into a narrow canyon. 
(USGS, 2000; NOAA, 2004a) 
   
Of specific concern for many Montana areas are flash floods as a result of rain falling in 
wildfire burn areas.  This type of flash flood can occur rapidly with less amounts of rainfall 

 
3-41 



The State of Montana Multi-Hazard Mitigation Plan and Statewide Hazard Assessment         October 2004 

 

than is normally needed for flash flooding.  Areas downslope of recently-burned areas are at 
an increased risk for flash flooding and the associated mudslides.  
 
3.3.2.1.2    Ice Jam Floods 

 
An ice jam is an accumulation of ice in a river that restricts water flow and may cause 
backwater that floods low-lying areas upstream from the jam.  Downstream areas also can 
be flooded if the jam releases suddenly, sending a flash flood downstream.  

 
Damages resulting from ice jams can affect roads, bridges, buildings, and homes, and can 
cost the affected community thousands to millions of dollars.  In most instances, ice jams 
result in highly localized, yet serious damages, which makes it difficult to obtain the type of 
disaster assistance available for large-scale flooding events.  
 
3.3.2.1.3    Dam Failure Floods 
 
Dam failure floods are usually associated with intense rainfall or prolonged flood 
conditions, but can occur during an earthquake.  Dam failure may be caused by faulty 
design, construction and operational inadequacies, intentional breaches, or a flood event 
larger than the design flood. 
 
The greatest threat from dam failure is to people and property in areas immediately below 
the dam since flood discharges decrease as the flood wave moves downstream. 
 

The degree and extent of damage depend on the size of the dam and the circumstances of 
failure.  A small dam retaining water in a stock pond may break resulting in little more 
damage than the loss of the structure itself.  In contrast, a similar dam break could result in 
the loss of irrigation water for a season, causing extreme financial hardship to many 
farmers.  An even larger dam failure might bring about considerable loss of property, 
destruction of cropland, roads and utilities and even loss of life.  Consequences of dam 
failure that are more far-reaching can include loss of income, disruption of services and 
environmental devastation (MDES, 1996). 
 
3.3.2.2 History of Flooding in Montana 
 
Flooding is a common occurrence in Montana.  Spring run-off from winter snow annually 
threatens downstream communities.  The following discussion summarizes historical 
flooding in each major Montana watershed.   
 
3.3.2.2.1    Columbia River Basin Flooding 
 
The Columbia River Basin has been subject to numerous significant flooding events over the 
years.  Some of these events are described below:  
 
 The June 1908 flood in Missoula County involved nearly every major stream and river.  

This event was the result of unseasonably warm temperatures and thirty-three (33) 
consecutive days of rain.  

 In June 1964, approximately fifteen (15) inches of rain accumulated over a (30) thirty-
hour period in the upper Flathead drainage.  The resulting flood damaged more than 350 
houses near Kalispell.  The Army Corps of Engineers estimated that the damages in the 
Flathead Basin totaled $25 million. 

 In January 1974, the counties of Lincoln, Sanders, Flathead, Glacier, Mineral, Missoula 
and Deer Lodge were hit by flood waters which caused approximately $16 million worth 
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of damage to Forest Service roads, bridges, and facilities, and private property.  These 
same counties suffered flood related losses again in June 1975, totaling nearly $35 
million. 
(MDES, 1996)  

  
3.3.2.2.2    Missouri River Basin Flooding 
 
The most damaging flood in the Missouri River Basin occurred in June 1964.  The principal 
rivers involved were the Dearborn, Sun, Teton and Marias.  The event was initiated by eight 
to ten inches of rain over three days on a deeper-than-average snow pack.  All counties 
situated along the Continental Divide were affected to some degree. However, the greatest 
damage was received by the City of Great Falls.  This disaster resulted in the loss of 30 lives 
and an estimated $55 million in damages, with the greatest damage in the city of Great 
Falls.   The US Army Corps of Engineers has since completed a $12 million flood control 
levee along the north bank of the Sun River near Great Falls, which protects over 500 
homes and businesses. 
 
In 1984, the combination of snowmelt and spring rains with frequent ice jams caused 
flooding on the Beaverhead River near Dillon.  Crews successfully prevented major damage 
by channeling floodwaters through town on streets lined with sandbags and straw.  The 
Clark Canyon Dam above Dillon and emergency dikes built on the river near town reduced 
potential damages. 
 
Significant floods have occurred on the Milk River and its tributaries primarily as a result of 
rapid snowmelt over frozen soil.  Heavy snow, the associated snowmelt, and ice jams 
caused the greatest flood on record for this river in April 1952.  Over $6 million (1952 
dollars) in damages were recorded between Havre and the river's mouth below Nashua, 
causing significant economic impacts during this month long flood.  Over 1,000 homes 
flooded and almost 3,000 people evacuated.  Levees offered limited protection to the 
communities of Havre, Chinook, Malta, Saco, Glasgow, and Nashua.  In September 1986, 
another significant flood impacted those along the Milk River from Havre to Nashua causing 
over $3 million (1986 dollars) in FEMA reimbursed damages and one death, but by some 
sources as over $36 million in total damages.  (MDES, 1996; USACE 1953; NWS 2000; 
Dartmouth, 2003) 
 
3.3.2.2.3    Yellowstone River Basin Flooding 

 
The Yellowstone River system is one of the remaining large rivers in this country that does 
not have a major flood control dam, with the exception of the Yellowtail Dam on the Big 
Horn River.  Large floods have affected the Glendive area near the end of the Yellowstone 
River, typically as a result of ice jams.  Flooding in 1899 took twelve lives and destroyed a 
new bridge.  In 1936, another ice jam isolated Glendive for 10 days.  The Army Corps of 
Engineers built a levee in 1959, which protects a portion of the town, but does not provide 
adequate protection from even 50-year ice jam floods.  Miles City, located at the junction of 
the Tongue and Yellowstone Rivers is one of the more flood prone towns in the state.  
Limited protection of the city is afforded by levees.  Most recently, extensive flooding 
occurred in Park County near Livingston in 1996 and 1997. (MDES, 1996; NWS, 2001)  
 
3.3.2.2.4    Flash Flooding in Montana 

 
Flash flooding is common in some areas of the state during the summer storm season.  The 
best examples of this type of flooding have occurred in the Billings area.  Flooding of the 
tributaries of the Yellowstone River has resulted from intense summer thunderstorms, 
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typically short in duration, which produce high peak flows.  Major flooding of this type 
occurred in 1923 and 1937.  Flash flooding is also common along drainages in Lincoln, 
Sanders, Flathead, Glacier, Mineral, Missoula and Deer Lodge Counties during the summer 
storm season.  (MDES, 1996)  Eastern Montana is also not immune to flash flooding.  Heavy 
rainfall from thunderstorms can caused creeks and streams to rise rapidly.  Tens of people 
were killed in Wibaux at the turn of the century when a train was swept off of its tracks, and 
portions of Montana Highway 2 are known to be prone to flash flooding. 
 
 3.3.2.2.5    Ice Jam Flooding in Montana 
 
In Montana, 1,419 ice jam events have been recorded, the most of any state in the U.S.  
Recorded ice jams do not always indicate flooding occurred with the ice jam, just the 
presence of an ice jam and the increased risk of flooding.   The areas with the most 
recorded ice jam events are Miles City on the Yellowstone River (33) and Bozeman on 
Hyalite and Bridger Creeks (32).  The towns of Nashua, Sidney, Zortman, Wolf Point, and 
Harlowton each have more than 20 recorded events (Figure 3.3.2-1). The most ice jams 
reported for one river have occurred on the Missouri River, with 109 events (10%), 
followed by the Yellowstone with 95 (8.5%), and the Milk River with 81 (7.8%) events.  
Note that this database is dependent on reported ice jams, and in many instances, 
particularly in rural areas, many ice jams may go unreported. 
 
Figure 3.3.2-1 Montana cities with the most reported ice jams.   
                                  Source: USACE CRREL, 1998 
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Figure 3.3.2-2  Number of Ice Jams in 
U.S. shown by Hydrologic Unit.   
Source:  USACE CRREL, 2004.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Approximately 11% of the reported ice jams in Montana have known damages.  The most 
common damages include bridge and residential damage, road flooding, evacuations, dike 
and levee damage, and agricultural damage.   
 
There have been at least 17 deaths from ice jam flooding in Montana.  The majority of these 
deaths were due to flash floods released during ice jam break-up.  (USACE CRREL, 1998 
and 2003) 
 
Table 3.3.2-1 Who is Affected by Ice Jams in Montana? 
 

For Montana residents living near rivers, ice jams can cause loss of life, damage to property, roads 
and structures, and disruption of lives.  Examples of some of the damages caused by ice jams are 
listed below.   
Loss of Life: 
 1894:  Three men died while trying to escape ice jam flood waters in the Glendive area.  
 1899:  Twelve people lost their lives to an ice-jam and flash flood in the Glendive area on the 

Yellowstone River.  
 1996:  A volunteer in Fort Benton collapsed and died from a heart attack as he was helping to load 

sandbags. 
 1996:  Two died because of ice jam flooding. 

Property Damage: 
 1881:  Main Street in Miles City filled with water from an ice jam in March.  Residents evacuated 

to higher ground for one week, which they spent in tents, waiting for the floodwaters to recede.  
 1944:  An ice jam on the Tongue and Yellowstone Rivers in Miles City caused 300 to 500 people to 

be evacuated from their homes.    
Agricultural Damage: 
 1972:  Yellowstone River ice jam in Richland County inundated 2500 acres of farmland, resulting 

in loss of fertilizer and damage to fill ditches. 
 1994:  Rosebud County ice jam caused a flash flood that killed 60 cattle, a loss of $60,000.  

Environmental Damage: 
 1996:  Fish killed in the Blackfoot River by habitat destruction and disruption of spawning activity.  
 1996:  Fish killed in Clark Fork River by ice jam scouring and releases of soils contaminated with 

metals toxic to fish.   
Source: USACE CRREL, 1998   
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3.3.2.2.6    Dam Failure Floods in Montana 
 
Dam failure floods in Montana have primarily been associated with riverine and flash 
flooding.  Nevertheless, the potential for a major flood occurring solely as a result of dam 
failure is a real possibility.  Dam-failure related flooding in Montana is summarized in Table 
3.3.2-2.   As shown in the table, there have been 34 deaths and extensive property 
damage from dam-failure flooding in Montana.    
 
Table 3.3.2-2 Montana Dam Failures and Incidents.   
                           Source:  MDES, 1998, 2003; Maxim, 2003a, 2003b; BSHM 2004a. 
Date Event Damages 
June 4, 
1908 

White’s Reservoir Dam near Butte failed leaving the city without 
phones, telegraphs, electricity, street cars, or railroad service. 

 

July 11, 
1916 

Superior Dam, north of Meaderville, broke and flooded northeast 
Butte with mine tailings.  

$8,000 

1927 Pattengail Creek Dam in Beaverhead County failed causing four 
known deaths and near complete destruction of the towns of Dewey 
and Wise River. 

4 deaths 

March 1939 Midway Dam, 40 miles northwest of Nashua, breached during the 
Porcupine Creek flood when the spillway was undermined by huge 
floating ice cakes. When the dam failed, a four-foot liquid wall swept 
down the valley causing extensive damage.  

 

July 1946 Carrol Dam, located eight miles northwest of Plentywood, failed 
following several inches of rain in a short timeframe. There were no 
fatalities attributable to the dam failure but destruction was evident 
throughout the 15 mile valley which took the brunt of the flood.  
Several homes and farm buildings were destroyed.  

 

April 1952 Frenchman Dam on Frenchman Creek failed upstream of the Milk 
River.  The dam was located in Phillips County, 20 miles north of 
Saco.  The dam failure caused the highest peak ever recorded on 
the Milk River below its confluence with Frenchman Creek. 

$150,000 

1964 Failure of Swift Reservoir on Birch Creek and Two Medicine 
Dam on Two Medicine Creek resulted in the loss of thirty (30) 
lives in the Missouri River Basin.  

30 deaths 

June 20, 
1984 

Browns Lake Dam, located in Beaverhead County, was 
overtopped resulting in washed out roads and bridges downstream.   

Property 
damage:  
$100,000 

July 11, 
1996 

Incident Response in Granite County (EO 16-96) for the possible 
failure of the East Fork of Rock Creek Dam.  

 

June 1, 
1998 

Incident Response for Tin Cup Dam (EO 9-98).  State response to a 
leak in Tin Cup Dam, located in the Selway-Bitterroot Wilderness 
Area of the Bitterroot National Forest, Ravalli County.  

 

Spring 1998 Anita Dam outlet failure – BLM dam – north of Chinook.  
Evacuation necessary.   

 

Summer 
2002 

Failure of Ross Dam in Garfield County; evacuation necessary but 
limited damage downstream.  

 

 
3.3.2.3  Declared Disasters from Flooding 
 
Montana counties with emergency and disaster declarations for floods since 1974 are shown 
in Table 3.3.2-3.  There has been $24 million in Federal and nearly $5 million in State 
assistance for damages to public structures and infrastructure in the past 30 years, or about 
$1 million per year.  Damages by types of floods from 1993 to 2003 are listed in Table 
3.3.2-4.  From 1993 to 2003, about $18.2 million in disaster assistance was provided to 
Montana communities from flooding, or about $1.8 million per year.  
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Table 3.3.2-3 State and Federal Declarations for Flooding in Montana (1974 to 

April 1, 2004).  Source:  MDES, 2004. 
Public Assistance Individual Assistance Date State and Federal 

Declarations 
(number) Federal State Local Federal State 

 
Total 

1974 FDAA-417-DR-MT  $603,144     $603,144 

1975 FDAA-472-DR-MT 
and IFG-267 Grants 

$2,070,551   $385,023 $128,341 $2,455,574 

1976 Town of Froid   $31,268 $718   $31,986 

1978 FDAA-558-DR-MT 
and IFG-226 Grants 

$3,838,126 $140,876 $25,874 $465,015 $155,005 $4,624,896 

1979 Fergus & Petroleum 
Counties 

 $97,048 $885   $97,933 

1981 FEMA-640-DR-MT; 
FG-486 Grants 

$4,733,120 $944,132 $313,286   $5,990,538 

1984 Beaverhead and 
Madison County 

 $607,600 $51,559   $659,159 

1986 FEMA-761/777-DR-
MT; IFG-106 Grants 

$2,390,854 $212,442 $584,501 $127,209 $42,403 $3,357,409 

1991 EO 12-91; EO 14-91; 
EO 15-91; EO 24-91 

 $570,459 $94,849   $665,308 

1993 EO 11-93  $105,630 $15,910   $121,540 

1994 EO 04-94; EO 05-94  $64,156 $4,339   $68,495 

1995 EO 1-95; EO 15-95  $38,994 $385   $39,379 

1996 EO 12-96  $196,876 $128,484   $325,360 

1996 EO 3-96;  
FEMA 1105-DR-MT 

$1,820,739 $241,888 $365,006   $2,427,633 

1996 EO 7-96;  
FEMA 1113-DR-MT 

$1,480,471 $179,892 $313,594   $1,973,957 

1997 EO 4-97; 5-97; 6-
97; 7-97; 12-97;  
FEMA-1183-DR-MT 

$5,762,964 $583,222 $1,413,362   $7,759,548 

1997 Ice Jams (EO 2-97)  $1,988    $1,988 

1999 EO 3-99  $546,305 $10,062   $556,367 

2001 EO 19-01  $56,322 $15,424   $71,746 

2002 Spring Snow Storm 
(EO 13-02)  
FEMA 1424-DR-MT 

$1,424,941 $35,783 $439,197   $1,899,921 

2003 EO 4-03; 5-03  $14,260 $92,898   $107,861 

 TOTAL $24,124,910 $4,669,140 $3,870,334 $977,247 $197,408 $33,839,742 

 
 
Table 3.3.2-4 Ten-Year NOAA Montana Flood Summary (5/6/93 to 8/23/03). 
   Source:  NOAA, 2004b.  
Location or County Death Injuries Property Damage Crop Damage Total 
Ice Jams 0 0 $2,134,000  $0  $2,134,000  
Flash Floods 0 0 $4,509,000  $1,245,000  $5,754,000  
Regional Floods 3 0 $9,778,000  $500,000  $10,278,000  
Urban/Small Streams 1 0 $75,000  $0  $75,000  
TOTAL 4 0 $16,496,000  $1,745,000  $18,241,000  
Note: Table 3.3.2-4 does not reflect the 3 deaths in 1996 from ice jam flooding documented by the 
USACE (1998) (Table 3.3.2-1).   
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3.3.2.4 Vulnerability to Flooding 
 
Flooding becomes a hazard when people compete with nature for the use of floodplains.  If 
floodplain areas were left in their natural state, flooding would not cause major damage.  
Urban, industrial and other surface development in natural floodplain areas of Montana has 
increased the vulnerability to serious flooding.  The extent of artificial surface area created 
by development prevents rainfall from soaking into the ground and increases the rate of 
runoff.   
 
3.3.2.4.1    Statewide Vulnerability to Flooding  
 
Riverine and Flash Flooding 
Vulnerability to flooding is dependent on local weather conditions, local development 
patterns and site specific flood water constraints.  Some areas can be completely immune to 
flooding because the steep incised river banks have physically impeded development near 
the river, limiting flood damage when floodwaters arrive.  Other areas experience flooding 
annually where meandering rivers have created broad floodplains and development has 
encroached and impeded floodwaters.  Because local conditions have a significant impact on 
the vulnerability to flooding, historic data on occurrence and loss is the best means to 
assess flooding vulnerability statewide.    
 
The historic flooding damage indirectly identifies the vulnerability to flooding.  The National 
Flood Insurance Program (NFIP) is the primary insurer for flood insurance in the U.S.  The 
NFIP paid over $5 million in claims from the flooding of insured properties from 1978 
through 2003 in Montana (NFIP, 2004).  The 5 counties and 5 cities with the highest flood 
insurance claims are shown below in Table 3.3.2-5.  Note that although flood insurance 
claims are being used to show past losses, this data is not an entirely accurate 
representation of flood losses.  Many homeowners without flood insurance may have 
sustained flood damages and those losses would not be reflected in these figures.    
 
Figure 3.3.2-3 is intended to show the relative exposure to flooding in counties across the 
state.  It displays the relative aggregate amount of insured property for flood damage within 
a county.  For each county, the total flood damage claims in dollars for insured properties 
from January 1978 through December 2003 is shown.  Communities with flood hazard areas 
that are not participating in the NFIP are also identified.  Table 3.3.2-5 shows the 
communities with the most flood insurance claims by dollar amounts.  
 
Table 3.3.2-5  Communities With Highest  
                        Flood Insurance Claims   
                          (January 1978 – December 2003) 
                          Source:  NFIP, 2004. 
Counties 
Park $659,964.98 
Valley $420,559.22 
Sweet Grass $378,110.27 
Missoula $317,202.49 
Yellowstone $297,150.29 
Cities 
Miles City $256,435.36 
Roundup $212,754.84 
Billings $190,055.60 
Columbia Falls $110,829.13 
Bozeman $110,466.04 
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Ice Jam Flooding 
Ice jam flooding is more likely to occur in break-up events as opposed to freeze-up events.  
Sudden seasonal changes are the greatest factor increasing the risk of ice jam flooding. 
Prolonged cold periods causing significant ice formation followed by unseasonably warm 
periods in the winter or spring are likely formulas for ice jams.  The best means to 
determine vulnerability is to evaluate patterns and frequency of previous ice jam flooding.  
Ice jam events recorded the by US Army Corps of Engineers (USACE CRREL, 2004) have 
been plotted to show spatial occurrence (Figure 3.3.2-4).  Areas that experienced ice jam 
events in the past are the most likely to experience future flooding related to ice jams.  
 
Dam Failure Flooding  
Vulnerability to dam failure flooding is compounded by differences in the dam inundation 
areas versus the 100-year floodplain.  Floodplain development, in most cases, is regulated, 
whereas dam inundation areas are not.  Extreme rain and snow melt events can exceed the 
flood storage capacity of even large reservoirs.  At such times, the excess water that passes 
over the spillway (the primary purpose of which is to protect the dam) may cause damages 
downstream that approach those damages that would have occurred had the flood control 
dam not been built.  In addition, the failure of a dam can produce extreme, rapid flood 
damages outside the 100-year or even 500-year floodplains.  (MDES, 1996) 
 
Montana has approximately 2,852 dams (USACE NID, 2004).  Of these dams, 171 are 
considered “high-hazard dams", indicating they are upstream from populated areas (USACE 
NID, 2004) (Figure 3.3.2-5).  Table 3.3.2-6 summarizes the hazard categories of dams 
by type of ownership.  
 
Table 3.3.2-6  Number of Dams within the State of Montana.   
   Source: USACE NID, 2004. 

Hazard 
Categories 

Number of 
Federal 
Dams 

Number of 
State 
Dams 

Number of 
Local 

Government 
Dams 

Number 
of Public 

Utility 
Dams 

Number 
of 

Private 
Dams 

Total 

High 51 28 30 6 56 171 
Significant 18 2 4 10 163 197 
Low 25 116 35 2 2,289 2,467 
Undetermined 17 0 0 0 0 17 

TOTAL 111 146 69 18 2,508 2,852 
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     Figure 3.3.2-3 Insurance Amounts through the National Flood Insurance Program and Claim Information from 
January 1978 through December 2003. 
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     Figure 3.3.2-4 Ice Jam Locations 
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     Figure 3.3.2-5 High Hazard Dams and Population Density 
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Dams with Deficiencies or Requiring Further Analysis 
In 1981, the United States Army Corps of Engineers (USACE) completed inspection of non-
Federal dams in Montana.  Generally, the USACE inspected dams that were at least twenty-
five (25) feet high or impounded at least fifty (50) acre-feet of water and were located 
upstream from populated areas or areas where dam failure could cause serious property 
damage.  Deficiencies were found in 32 of the dams inspected by the USACE (MDES, 1996).  
Since that time, the Montana DNRC has determined that 20 of the 32 dams meet State 
standards, either because of reduction in storage capacity, rehabilitation, or re-evaluation 
(Lemieux, 2004).  Table 3.3.2-7 shows the remaining 12 dams on the 1981 USACE list, 
plus 3 more dams determined deficient by DNRC (numbers 13-15).  

 
Table 3.3.2-7 Non-Federal dams in Montana Requiring Further Analysis or 

Rehabilitation. Source:  MDES, 1998; Lemieux, 2004.  

Name County River 
Nearest 
Community 

Owner 

1. South Sandstone 
Creek Dam 

Fallon South Sandstone Creek Plevna  
Montana Fish, 
Wildlife & Parks 

2. Big Casino Creek 
Dam* 

Fergus Big Casino Creek Lewistown City of Lewistown 

3. East Fork Dam* Fergus East Fork Big Spring Lewistown City of Lewistown 
4. Hanson Creek 

Dam* 
Fergus Hanson Creek Lewistown City of Lewistown 

5. Pike Creek Dam* Fergus Pike Creek Lewistown City of Lewistown 
6. Lower Willow 

Creek Dam* 
Granite Lower Willow Creek Hall 

Lower Willow Creek 
Drainage District 

7. Big Sky Dam* Madison 
Middle Fork, West Fork, 
Gallatin River 

Gallatin 
Gateway 

Big Sky of Montana, 
Inc. 

8. Ruby Dam* Madison Ruby River Alder 
Montana DNRC, 
Water Resources 
Division 

9. Willow Creek 
Dam* 

Madison Willow Creek Willow Creek 
Montana DNRC, 
Water Resources 
Division 

10. Cottonwood 
Dam* 

Park Cottonwood Creek Wilsall 
Montana DNRC, 
Water Resources 
Division 

11. Yellow Water 
Dike* 

Petroleum Yellow Water Creek Mosby 
Montana DNRC, 
Water Resources 
Division 

12. Yellow Water 
Main* 

Petroleum Yellow Water Creek Mosby 
Montana DNRC, 
Water Resources 
Division 

13. Upper Taylor 
Dam  

Powell Upper Taylor Creek Deer Lodge 
Montana Department 
of Corrections 

14. Northern Pacific 
Reservoir Dam 

Jefferson McClellan Creek East Helena Asarco, Inc. 

15. Dry Fork Dam Blaine Dry Fork Creek Chinook Briese Brothers 

* Compliance with spillway standards has not yet been completed. 
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3.3.2.4.2    Review of Potential Losses in Local PDM Plans 
 
Each of the 6 counties completing local PDM Plans identified flooding as a hazard, but only 
two identified flooding as one of the top hazards in terms of vulnerability:    
 
 Daniels County ranked flooding as having the highest risk to buildings, population 

impacted, and the number of critical facilities potentially affected.  
 Valley County ranked flooding as the most significant hazard and lists over $1 million in 

damages to public property since 1952. 
 Sheridan County lists flooding as a significant hazard. 
 Yellowstone County stated that there was a very high probability for future flooding, 

citing the frequency of floods in the county. The county did identify that the risk of 
flooding from dam failure was low.  

 Broadwater County identified flooding from ice jams as a moderate hazard ranked as the 
#5 priority. 

 Silver Bow County ranked flooding as the fifth hazard in terms of vulnerability and 
potential losses. 

 Flooding and dam failure are identified as hazards by Petroleum County. 
 
3.3.2.4.3    Vulnerability of State Property 
 
The State completed a floodplain determination on the 4,300 buildings owned or leased by 
the State.  The results identified 29 buildings located within flood hazard zones (Table 
3.3.2-8).  The total building exposure is $11.2 million (based on insured amount) and 
$4.2 million in content.  Assuming an average flood depth of 2 feet, a loss ratio of 22% 
building value and 33% content value (FEMA, 2002) was applied resulting in potential losses 
of $3.9 million. 
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Table 3.3.2-8 State Buildings within Flood Hazard Zones. Source: Intermountain 
Hazards, 2003.   

Agency Identification City 
Building 
Insured 
Amount 

Content 
Insured 
Amount 

Fish, Wildlife & Parks  Big Springs Hatchery-Lewistown         Lewistown   $370,000  $64,800  
Fish, Wildlife & Parks  Region 7 Headquarters                      Miles City    $500,000  $221,400  
Fish, Wildlife & Parks  Intake Structure                               Miles City    $424,492  $75,600  
Fish, Wildlife & Parks  Raceways-Big Springs Hatchery         Lewistown   $298,800  $75,600  
Fish, Wildlife & Parks  Maintenance Shop (aka Old Hq)         Miles City    $370,800  $82,400  
Justice                      Gymnasium                                      Helena        $484,100  $45,300  
Labor & Industry        Miles City Job Service                        Miles City    $244,800  $98,100  
Military Affairs           Chinook Armory                                Chinook       $500,000  $261,700  

Military Affairs           
Chinook Organizational Maintenance 
Shop            Chinook       $226,500  $152,700  

Natural Resources      Rubber Dams                                   Toston         $500,000  $103,000  
Transportation           Miles City Equipment Storage             Miles City    $500,000   

Transportation           
Glendive Six-Stall Equipment 
Storage               Glendive      $163,800  $110,500  

Transportation           Browning Equipment Storage             Browning     $158,600  $106,900  

Transportation           
Glendive Eight-Stall Equipment 
Storage             Glendive      $154,300  $104,100  

Transportation           Miles City Office/Shop II                    Miles City    $500,000  $475,800  
Transportation           Miles City Old Shop                           Miles City    $329,600  $77,200  
Transportation           Glendive Office/Shop                         Glendive      $500,000  $500,000  
Transportation           Browning Equipment Storage             Browning     $339,600   
Transportation           Rest Area Bridger $500,000   
Transportation           Rest Area Emigrant $500,000   
Transportation           Rest Area Dutton $500,000   
Transportation           Weigh Station Kalispell $150,000  $50,000  
Montana Tech of UM   College Of Technology                       Butte          $500,000  $500,000  
Justice                      Cafeteria                                          Helena        $500,000  $360,500  
Transportation           Rest Area Hathaway $500,000   
Corrections                Leased - Missoula                             Missoula      $274,000   
Transportation           Rest Area Gold Creek $500,000   
Military Affairs           Libby Armory                                    Libby           $500,000  $431,700  
Transportation           Rest Area Drummond $500,000   
   
3.3.2.5 Flooding Data Limitations 
 
Limitations to State Building Data 
To effectively determine vulnerability for State property, data identifying locations of State 
buildings is necessary to determine the exposure and vulnerability.  The current PCIIS 
building database is not geo-referenced and cannot be effectively related to spatial 
coordinates except in general locations (by city or zip code centroid).    
 
USACE CRREL Ice Jam Data (1998, 2004) Limitations   
A substantial amount of the USACE CRREL (1998 and 2004) information on ice jams in 
Montana (about 80%) has come from USGS Water Supply Paper 1679 published in 1966.  
Other publications include NWS statements, Corps of Engineers’ Datacols, other USGS 
publications, newspapers, and personal accounts.  It is important to note that the high 
number of recorded ice jam events on the Missouri, Yellowstone, and Milk Rivers compared 
to other rivers in the state reflects information gathered during field visits to that area in 
August 1997.  There could be other rivers that experienced more ice jams than the Missouri 
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River, but because there are few people living near the river, few if any floods or ice jams 
are ever reported.   
 
The number of ice jams reported in the database for certain years largely depends on the 
jam location and the availability of jam records.  The number of ice jam events reported in 
Montana increased from the 1940s to the mid-1960s, most likely because of the USGS 
Water Supply Paper 1679, published in 1966.  Because this publication accounts for such a 
large portion of the Montana ice jam events in the database, it is no surprise that dates 
prior to its publication would have few recorded ice jam events.   
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3.3.3  Hazardous Material Incidents 
 
Hazardous materials are chemical substances, which if released or misused can pose a 
threat to the environment or health.  Hazardous materials come in the form of explosives, 
flammable and combustible substances, poisons, and radioactive materials.  These 
substances are most often released as a result of transportation accidents or because of 
chemical accidents in plants. 
 
3.3.3.1 Background 
 
 A hazardous materials accident can occur anywhere.  Communities located near 

chemical manufacturing plants are particularly at risk.  However, hazardous materials 
are transported on our roadways, railways and waterways daily, so any area is 
considered vulnerable to an accident. 

 Hazardous materials in various forms can cause death, serious injury, long-lasting health 
effects, and damage to buildings, homes, and other property.  

 Varying quantities of hazardous materials are manufactured, used, or stored at an 
estimated 4.5 million facilities in the United States--from major industrial plants to local 
dry cleaning establishments or gardening supply stores.  

 As many as 500,000 products pose physical or health hazards and can be defined as 
"hazardous chemicals."  Each year, over 1,000 new synthetic chemicals are introduced. 

 The Emergency Planning and Community Right-to-Know Act requires that detailed 
information about hazardous substances in or near communities be available at the 
public's request.  The law provides stiff penalties for companies that fail to comply and 
allows citizens to file lawsuits against companies and government agencies to force them 
to obey the law.  

 The Montana Department of Transportation (MDT) regulates transportation routes and 
speed limits used by carriers and monitor the types of hazardous materials crossing 
state lines. 

 Between 1982 and 1991, there was an annual average of 6,774 hazardous materials 
transportation incidents nationwide.  In 1991, there were 9,069 transportation incidents 
that resulted in 10 deaths and 436 injuries.  

 The most common type of transportation hazardous material incident is from highway 
crashes (Table 3.3.3-1), 
followed by railroad incidents.  

 Nationwide, most oil, chemical, 
and other discharges to the 
environment are from fixed 
facilities (52%) (Figure 3.3.3-
1).  In contrast, discharges from 
mobile facilities, including 
railroad, airline, and trucking, 
total about 18%. 

 Montana has 3,117 EPA-
regulated facilities.  These fixed 
facilities are responsible for one 
or more of the following:  
discharge to water, have toxic 
releases, handle hazardous waste, are Superfund facilities, or have airborne discharges.  

 

Table 3.3.3-1 Hazardous Materials Incidents 
in the U.S. by Transportation 
Mode (totals, 1983 thru 1990).  
Source:  FEMA, 2004a 

Mode of 
Transportation 

Number 
of 

Accidents 

Associated 
Deaths 

Associated 
Injuries 

Air 1,220 0 153 
Highway 41,781 79 1,569 
Railway 7,886 1 423 
Water 83 1 35 
Other 29 0 2 
Total 50,999 81 2,182 

(Sources  FEMA, 2004a; EPA, 2004; NRC, 2004.)  
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Figure 3.3.3-1 Incidents reported to the National Response Center (NRC) from 1991 to 
2003, excluding vessel and oil drilling platform discharges. The NRC is the 
national point of contact for reporting all oil, chemical, radiological, biological, and 
etiological discharges into the environment anywhere in the United States.  
Source:  NRC, 2004. 

Discharges Reported in U.S. (1991-2003)
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3.3.3.2 History of Hazardous Material Incidents in Montana 
 
In Montana since 1993, 190 accidental releases have been reported from fixed facilities and 
transportation-related accidents that have exceeded 100 gallons (NRC, 2004; USDOT 
2004).  The most commonly-released substances have been refined petroleum products and 
crude oil.  Table 3.3.3-2 below summarizes the substances released by total volume and 
spills by either fixed facility or transportation-related incident.  The table shows the greatest 
volume of substance released was gasoline and the most common spill was diesel fuel. 
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Table 3.3.3-2 Summary of Releases by Substance (1999 - 2004).  Source: 
NRC, 2004 

 Transportation Fixed Facilities 
Substance Amount Units Spills Amount Units Spills 
Gasoline  17,093 Gallons 8 90,558 gallons 9 
Crude Oil 4,925 Gallons 5 84,520 gallons 13 
Aviation Fuel 22,800 Gallons 4 0 gallons 0 
Diesel/Fuel Oil  14,934 Gallons 14 83,138 gallons 19 
Asphalt 55,000 Gallons 5 200 gallons 1 
Other Refined Oil 
Products 

0 Gallons 0 50,313 gallons 18 

Acids (Sulfuric/ 
Hydrochloric) 

400 Gallons 2 16,300 gallons 9 

Ammonia  2,324 Gallons 3 5,777  pounds (gas) 7 

Chlorine Gas 16,250 pounds (gas) 1 250 pounds (gas) 2 

Sulfur Dioxide (gas) 0 Gallons 0 29,790 pounds (gas) 3 
Methanol/Alcohol 26,133 Gallons 3 33,000 gallons 1 

 
 
Table 3.3.3-3 shows a more recent summary of the hazardous material incidents reported 
to the National Response Center (NRC) by type of release (1999 to 2004).  During this time, 
475 incidents were reported.  Most of the incidents (51%) were from fixed facilities, similar 
to the national average (52%).  The second-most abundant incident type was from mobile 
facilities (13%), compared to the 11% national average.   
 
Table 3.3.3-3 Hazardous Material Incidents Types and Receptors in 

Montana (1999-2004).  Source:  NRC, 2004.  
Type of 
Incident 

Air 
Land 
& soil 

Other Subsurface Unknown Water 
No 

Release 
No 

Info 
Total 

Aircraft       1  1 
Continuous 4       7 11 
Fixed 109 81 10 3 4 43   250 
Mobile 4 29   2 26 2  63 
Pipeline 8 18 1 2 1 10 1  41 
Railroad  15    4  8 27 
Railroad-
nonrelease 

        37 

Storage Tank 7 23 1  1 10   42 
Unknown 
Sheen 

     5   5 

Vessel      3   3 

TOTAL 132 166 12 5 8 101 4 15 480 

 
 
The most significant transportation-related releases in the last ten years are listed in Table 
3.3.3-4.   The largest spills from fixed facilities are shown in Table 3.3.3-5.  
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Table 3.3.3-4 Largest Transportation-Related Spills (1993-2003).   
 Source: USDOT, 2004 

Location/County Date 
Type 
Accident 

Substance(s) Amount Units Injuries/Deaths 

Bozeman/Gallatin 8/15/02 Derailment Asphalt 45,583 gals 0/0 

Sidney/Richland 12/28/00 
Vehicle 
Accident 

Ammonium 
Nitrate 

38,000 lbs 0/0 

Drummond/Granite 9/30/99 Derailment Alcohol 26,033 gals 0/0 
Paradise/Sanders 7/11/99 Derailment Asphalt 55,000 gals 0/0 

Hardin/Big Horn 1/2/99 
Vehicle 
Accident 

Fuel Oil  5,700 gals 0/0 

Lincoln/Lewis & 
Clark 

10/4/97 
Vehicle 
Accident 

Formaldehyde 3,375 gals 0/0 

Potassium 
Hydroxide 

17,000 gals 

Chlorine 16,250 gals 
Alberton/Mineral 
(see description) 4/11/96 Derailment 

Sodium 
Chlorate 

680 lbs 

123/1 

Helena/Lewis & 
Clark 

6/23/95 Derailment Aviation Fuel 16,700 gals 0/0 

Great 
Falls/Cascade 

12/23/93 Derailment Aviation Fuel 5,900 gals 0/0 

 
 
 
Table 3.3.3-5 Large Fixed Facility Spills (1993-2003).  Source, NRC, 2004. 
Location/County Date Type Accident Substance(s) Amount Units 
Poplar/Roosevelt 2/9/02 Storage Tank Leak Crude Oil 900 Barrels 
Helena/Lewis & Clark 12/13/00 Storage Tank Leak Gasoline 1,000 Barrels 

Billings/Yellowstone 7/5/00 
Equipment Failure and  
Storage Tank Leak 

Methanol 33,000 Gallons 

Conrad/Pondera 6/26/00 
Leak in Fiberglass 
Holding Tank 

Hydrochloric 
Acid 

8,000 Gallons 

Conrad/Pondera 11/19/99 
Vandalism/Opened 
Valve 

Anhydrous 
Ammonia 

2500 Pounds 

Great Falls/Cascade 10/16/99 Line Rupture Fuel Oil 1,200 Barrels 

Whitehall/Jefferson 6/20/99 
Processing Fluid 
Release from 
Equipment Malfunction 

Sodium 
Cyanide 
Solution 

10,000 Gallons 

Laurel/Jefferson 9/23/98 
Pipeline Pump Station 
Leak 

Gasoline 630 Barrels 

Billings/Yellowstone 11/11/98 
Planned Release 
through Flare at 
Equipment Start-up 

Sulfur Dioxide 27,500 Pounds 

Colstrip/Rosebud 9/8/97 
Leaking Valve From 
Chemical Storage Tank 

Sulfuric Acid 4,800 Gallons 

Fairview/Richland 6/8/95 
Leaking Valve on 
Pipeline 

Crude Oil 300 Barrels 

Cut Bank/Glacier 3/24/95 Vent Valve Failure Gasoline 8,000 Gallons 
Miles City/Custer 11/29/93 Storage Tank Collapse Fuel Oil 10,000 Gallons 

Baker/Fallon 6/11/93 
Overfill of Storage 
Tank 

Crude oil 500 Barrels 
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Alberton Chlorine Spill   
On April 11, 1996, 19 cars from a Montana Rail Link (MRL) freight train derailed near 
Alberton, Montana.  Six of the derailed cars contained hazardous materials.  One derailed 
tank car containing chlorine (a poison gas) ruptured, releasing 130,000 pounds of chlorine 
into the atmosphere; another tank car containing potassium hydroxide solution (potassium 
cresylate, a corrosive liquid) lost 17,000 gallons of product; and a covered hopper car 
containing sodium chlorate (an oxidizer) spilled 85 dry gallons onto the ground.  This 
chlorine spill is the second largest in US history. 
 
About 1,000 people from the surrounding area were evacuated. Approximately 350 people 
were treated for chlorine inhalation, 123 of whom sustained injury.  Nine people, including 
both members of the train crew, were hospitalized.  A transient riding the train died from 
acute chlorine toxicity.  
 
U.S. Interstate Highway 90 (I-90) is roughly parallel and about 150 yards north of the MRL 
tracks at the accident site. The hazardous material cloud drifted across I-90 resulting in 
multiple highway traffic accidents.  Several motorists were stranded in the cloud after these 
accidents.  I-90 was closed following the accident requiring an 81-mile detour. Monetary 
damage was estimated to be $3.9 million.  
 
The Governor of Montana declared a state of emergency in Missoula and Mineral Counties.  
On April 14, 1996 the evacuation area was reduced to 15 square miles; the residents were 
temporarily escorted into the area to feed and water livestock animals, retrieve some 
personal possessions, and locate pets (NTSB 1998).   
 
Photo 3.3-1 Alberton Derailment, 
Chlorine Gas Release 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3.3.3.3 Declared Disasters from Hazardous Material Incidents 
 
Two separate incidents that occurred within one week are the only two state emergency 
declarations for hazardous material release: the Alberton Chlorine Spill and derailment 
involving a chlorine tanker car near Dodson (see Table 3.3.3-6).  The Dodson derailment 
did not cause a release of the chlorine.     
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Table 3.3.3-6 State and Federal Declarations for Hazardous Materials in 
Montana, 1974 to August 6, 2003.  Source MDES, 2003. 

Incident Date Spill Cost 

Train Derailment at Alberton, MT (EO 8-96) 4/11/96 3 Chlorine tank cars State:  $417 
Train Derailment Phillips County, Dodson (EO 9-96) 4/17/96 Chlorine tanker State: $3,806 

 
3.3.3.4 Vulnerability to Hazardous Material Incidents 
 
3.3.3.4.1    Statewide Vulnerability to Hazardous Material Incidents 
 
The volume and type of hazardous materials that flow into, are stored, and flow through 
communities will determine exposure to a potential release of hazardous materials.   
 
The spill database, and locations of generator facilities and transportation routes (pipeline, 
rail, interstate) were compiled by county to identify relative vulnerability.  Each factor was 
rated on a scale of 0 to 100, with the maximum of the range equaling 100 and no 
occurrences equal to zero.  Each occurrence per county was factored by 100/max 
occurrence in that county.  The 7 factors were averaged to derive a composite index.  For 
example, the maximum number of transportation spills in a single county was 167 for 
Yellowstone County.  Lewis and Clark County had 15 transportation-related hazardous 
material releases for a score of 15*0.60, or 9.0, compared to Yellowstone’s score of 100.  
Table 3.3.3-7 shows vulnerability scores of the top ten counties for hazardous material 
spills.  Figure 3.3.3-2 shows the relative vulnerability across the state by county.   
 
Table 3.3.3-7 Counties with High or Moderate Hazardous Material Composite 

Index 
 Spills Generators Miles Haz Mat 
County Trans-

portatio
n 

Fixed 
Facilitie

s 

LQG TRI Interstat
e 

Pipeline Rail Comp 
Risk 

Index 
Yellowstone 167 119 7 13 95 332 168 96.98 

Cascade 25 29 3 1 61 118 196 40.21 

Missoula 17 21 3 5 55 49 190 38.61 

Gallatin 9 10 2 3 44 41 213 31.96 

Lewis and 
Clark 

15 35 3 3 50 44 104 31.25 

Silver Bow 27 5 5 1 55 0 127 30.98 

Jefferson 1 7 0 4 95 5 134 28.72 
Rosebud 3 9 2 2 42 56 182 28.52 

Flathead 6 20 6 3 0 0 122 26.64 

Big Horn 4 4 0 2 82 77 94 24.87 

Mineral 8 1 0 0 77 0 138 21.66 

Transportation Spills (USDOT, 2004) Hazardous Material Incident Statistics 1993-2003 
Fixed Spills from National Response Center (NRC, 2004) Call Records 1993-2003 
LQG: Large Quantity Generators of Hazardous Waste from USEPA Envirofacts Query  
TRI: Facilities required to report toxic releases from USEPA TRI Explorer (EPA, 2004) 
Interstate: Interstate Miles from NRIS Highway shapefile coverage (NRIS, 2004) 
Pipeline: Pipeline Miles from NRIS Pipeline shapefile coverage (NRIS, 2004) (See Figure 3.2.2-4) 
Rail: Rail Miles from NRIS Railline shapefile coverage (NRIS, 2004) (See Figure 3.2.2-2) 
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      Figure 3.3.3-2 Hazardous Material Vulnerability Index 
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3.3.3.4.2    Review of Potential Losses in Local PDM Plans 
 
Each of the 6 counties with completed local PDM Plans, only 3 identified hazardous material 
releases as one of their primary hazards in the county:     
 
 Broadwater County ranked hazardous material releases as the highest hazard within the 

county with the potential to have a high impact on the population and economy.  A 
hazardous material incident could cause up to $15 million in property damage.  

 Butte-Silver Bow County ranked hazardous material releases as one of the top three 
hazards in the county.  The hazard assessment incorporated existing threats from 
exposure to existing contamination related to the Superfund designation which 
encompasses much of Butte.  The county identified that hazardous material and water 
pollution is one of the highest threats to the county and that the probability of 
occurrence and general vulnerability for the hazard was considered moderate.   

 Yellowstone County was declared to be very vulnerable to hazardous material releases 
because of the numerous refineries and chemical businesses with hazardous materials.   

 
3.3.3.4.3    Vulnerability of State Property 
 
Current data and history does not suggest that state property is highly vulnerable to 
hazardous material releases, however, depending on the proximity of state facilities to 
hazardous material transportation routes and fixed facilities, some locations may be more 
vulnerable than others.  Since the locations of State buildings have not been geo-
referenced, assessing the potential exposure of property and buildings from hazardous 
material releases would be highly inaccurate. 
 
3.3.3.5 Hazardous Material Incidents Data Limitations 
 
Fixed facilities that generate or store hazardous materials have not been mapped on a 
statewide basis.  Such mapping, coupled with the type and maximum amount of hazardous 
material being generated or stored, would allow for the identification of hazard zones 
surrounding the facility.  In addition, the current Montana State building database is not 
geo-referenced and cannot be effectively related to spatial coordinates except in general 
locations (by city or zip code centroid).  Detailed transportation analyses identifying the 
types and number of vehicles transporting hazardous materials, such as the one conducted 
by Butte-Silver Bow (BSHM, 2004), have not been conducted statewide and could prove 
useful for future assessments. 
 
3.3.3.6 Hazardous Material Incidents References 
 
Big Sky Hazard Management, 2004, Silver Bow County Hazard Mitigation Plan, February 
2004.  www.bigskyhazards.com  
 
Environmental Protection Agency (EPA), 2004.  EPA Envirofacts. 
http://oaspub.epa.gov/enviro/FII_MASTER.fii_retrieve?state_code=MT&epa_region_code=8
&page_no=7&database_type=ENVIROFACTS&report=1&last_facility=MTWEST+GLENDIVE1
10011046938 
 
FEMA, 2004a.  Backgrounder: Hazardous Materials. 
http://www.fema.gov/hazards/hazardousmaterials/hazmat.shtm 
 
National Response Center (NRC), 2004.  Query Download and other data.  
http://www.nrc.uscg.mil/foia.html  
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National Transportation Safety Board (NTSB), 1998.  Derailment And Hazardous Materials 
Release With Fatality, Montana Rail Link, Alberton, Montana, April 11, 1996. Railroad 
Accident Brief Report, Lax 96 Fr 010.  http://www.ntsb.gov/publictn/1998/RAB9807.pdf  
 
Natural Resource Information System (NRIS), 2004.  Downloadable Datasets for the State 
of Montana. URL: http://www.nris.state.mt.us/  
 
USDOT, 2004. US Department of Transportation Hazardous Material Incident Summary 
Statistics.  URL: http://hazmat.dot.gov/spills.htm 
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3.3.4  Landslide  
 
The term landslide, as used here, includes all types of gravity-caused mass movements of 
earth material, ranging from rock falls, slumps, rock slides, mud slides, and debris flows. 
Landslides occur in all 50 of the United States (USGS, 2001a). 
 
3.3.4.1 Background  
 
 The surface of the Earth is a collection of slopes that are inherently unstable. When 

material is exposed at the Earth's surface, weathering and erosional processes 
immediately begin to break it apart and move it.  

 Earth movement may occur suddenly as catastrophic landslides or rockfalls, but more 
commonly, occurs almost imperceptibly as the slow creep of soil down gentle slopes.  

 Precipitation, topography, geology, and human activities can all trigger landslides.   
 In landslide-prone areas, anything affecting slope condition, such as construction, 

seismic activity, or increased soil moisture, may cause movement or may reactivate 
prior movement. 

 Recent landslide movements often are the reactivation of smaller sections of older, 
unstable landslide masses.   

 Slope failures are often triggered by human activities, including mining and construction 
of highways, buildings and railroads.  

 Landslides can damage and destroy homes, roads, railroads, pipelines, electrical and 
telephone lines, mines, oil wells, commercial buildings, canals, sewers, bridges, dams, 
airports, forests, parks, and farms.  

 According to FEMA (1997), best estimates of losses attributed to landslides in the United 
States are 25 to 50 lives per year and $1-2 billion in property damage.  

 
Source:  USGS, 2004b; MBMG, 2002. 
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Figure 3.3.4-1 Landslide Areas in the Northwest United States.  (Godt, 1997) 
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Note:  Susceptibility not indicated where same or lower than incidence. Susceptibility to landsliding was defined as the probable 
degree of response of the areal rocks and soils to natural or artificial cutting or loading of slopes, or to anomalously high 
precipitation.  High, moderate, and low susceptibility are delimited by the same percentages used in classifying the incidence of 
landsliding.  Some generalization was necessary at this scale, and several small areas of high incidence and susceptibility were 
slightly exaggerated. (Godt, 1997) 
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3.3.4.2 History of Landslides in Montana  
 
Landslides are among the most common geologic hazards in Montana, causing damage in 
rural and urban areas of the state.  Sudden movements are often spectacular and receive 
much publicity.  The Hebgen Lake Earthquake of August 18, 1959 triggered the largest 
landslide in Montana history, where nearly 1.25 miles (2 km) of the Madison River and 

Montana Highway 287 were buried to 
depths as great as 394 feet (120 m) 
(see Section 3.3.1.2, History of 
Earthquakes). However, slower 
movement can also cause severe 
problems in developing areas. The 
effects of the very slow (imperceptible) 
movements can be seen along many 
Montana roadways in the form of 
leaning trees, misaligned fences and 
walls, and damaged road surfaces and 
foundations (MBMG, 2002).    
 
 
 
 
 
 

Photo 3.4-1  Landslide from Hebgen Lake  
Earthquake, August 1959. 
 
Whether caused solely by natural processes or aggravated by human activity, when 
landslides occur in proximity to human-made structures, repairs and remediation can be 

costly. For example, a small lobe of a 
much larger ancient slide south of Dillon 
was reactivated by removing the toe of 
the slope.  The slide is proving very 
costly to the railroad and could impact 
Interstate 15 if a larger segment of the 
slide area should move (MBMG, 2002).  
State Highway 2 was built on another 
slide near Glacier Park and the roadway 
has had constant subsidence problems. 
The Goat Lick slide forced the Montana 
Department of Transportation (MDT) to 
re-construct the roadway with a 
cantilevered outside driving lane to  
prevent further subsidence.   

Photo 3.4-2 Goat Lick Slide, US Highway 2.   
 
In Montana, or the nation for that matter, a readily available inventory of landslides and 
their impacts does not exist.  The Montana Bureau of Mines and Geology (MBMG) initially 
began a statewide compilation of landslide information as part of a hazard assessment 
project in 1985 and 1986 in cooperation with the U.S. Geological Survey. However, the 
project was left incomplete and the data unpublished because federal funding for the 
hazard-assessment program was discontinued.  MBMG and MDT did complete an inventory 
of landslides in the southwestern portion of Montana (MBMG, 2002), however, this inventory 
identifies priority areas based upon the susceptibility to landslides near state highways.  
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MBMG mapped 4,640 landslides within MDT’s District 2, which were categorized as earth 
landslides (1,922 or 41.5 percent), debris landslides (2,556 or 55 percent), and rock 
landslides (162 or 3.5 percent).  The most important movement types identified were slides 
(2,759 or 59.5 percent), followed by flows (1,813 or 39 percent), and composite or 
compound movement types (54 or 1.2 percent).   
 
MBMG (2002) assigned a priority rating to each area containing clusters or large numbers of 
landslides (Figure 3.3.4-2).  They determined that all of District 2 has clustered landslide 
areas, however, the Ennis 1:100,000-scale quadrangle area is considered overall to have 
the highest priority.  
 
Landslides appear to have a stronger association with faulting than with any specific 
geologic unit (MBMG, 2002); however, some geologic formations or lithologies could be 
identified as being particularly prone to movement:  
 
 Volcanic rocks, or sediments 

derived from them, are often 
the originating lithology for 
landslides. These sediments 
often contain ash and clay 
materials that facilitate 
movement.  

 Poorly-consolidated sediments, 
particularly those of Cretaceous, 
Tertiary and Quaternary age, 
appear to have a tendency 
toward landsliding.  

 In the Butte and Dillon 
1:250,000-scale areas, 
Proterozoic-age (Precambrian 
Belt Supergroup) rocks appear 
to be prone to landsliding. 
     
      

Figure 3.3.4-2    Priority areas in  
       District 2.  Source: MBMG, 2002.  
 
The types of material identified for each slide or flow appears to generally correspond to 
well-defined topographic settings: 
 
 Earth slides and flows occur most often on more gentle slopes with less vegetation—the 

foothills and river courses.  
 Debris slides and flows generally occur in the steeper, mountainous areas and in areas 

covered with vegetation. 
 Rock slides and flows occur in previously-glaciated high valleys with steep slopes that 

generally lack vegetative cover, and along other very steep slopes (generally greater 
than 50 degrees). 

No state or federal disaster declarations have been made since 1974 as the result of a 
landslide. 

 
3.3.4.3 Declared Disasters from Landslides 
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3.3.4.4 Vulnerability to Landslides 
 
3.3.4.4.1    Statewide Vulnerability to Landslides 

3.3.4.4.2    Review of Potential Losses in Local PDM Plans 

 
3.3.4.4.3    Vulnerability of State Property 
 

 
Vulnerability to landslides is dependent on slope, lithology, and location of current and 
ancient slides.  Activation of landslides depends upon environmental factors, such as 
amount of rainfall and snowmelt, and human activities, such as road and housing 
construction.   
 
A comprehensive map of existing slide areas throughout the state would greatly improve 
the capability to prevent development in ancient slides areas, however, many landslides 
cannot be predicted and can be activated by multiple factors including earthquakes, high 
precipitation, overgrazing, and deforestation (especially from forest fires).  In Montana, as 
urbanization and development increase, particularly in the mountainous regions, the 
potential for large losses from landslides also increases.  Landslide risk should be evaluated 
on a case-by-case basis to reduce or eliminate exposure of public infrastructure and private 
development. 
 
Many, if not most, high-risk areas can be identified on the basis of past landslide activity.  
Many recent landslides are small, relatively minor events within the boundaries of older, 
much larger ones.  Recognition of the larger framework, as well as mapping current 
landslide locations, is paramount to understanding the problem. 
 

 
Of the 6 counties that have completed Pre-Disaster Mitigation Plans, only 3 identified 
landslides as a hazard:    
 
 Broadwater County determined a portion of the county is included within a landslide 

incidence area with publicly owned structures (Radersburg Fire Station and Waste 
Transfer Station) also within that general area.  The county has concluded that the risk 
of loss to structures is very small and ranked the hazard with a low probability and 
magnitude.   

 Butte-Silver Bow County identified landslides as a risk, but could not assign specific 
vulnerabilities due to the insufficient record of landslides and their associated losses.   

 Yellowstone County had landslides impact roadways in 1978 and 1997.  The county 
identified the Billings Rimrocks and the banks of the Yellowstone River as having the 
highest potential for landslide incidence.  The county did not quantify potential losses 
from landslides. 

The ability to assess losses to state-owned buildings and infrastructure are dependent on 
the ability to map hazard areas and the ability to locate these structure and infrastructures 
within those zones.  Montana does not have comprehensive and reliable landslide incidence 
mapping completed statewide and the state buildings cannot be geo-referenced.  A second 
approach is to review historic losses and project those losses into the future.  Over the past 
ten years, no insurance claims related to landslide damage have been made for state-owned 
buildings. 
 
The greatest exposure to state infrastructure may be to roadways.  Two of the major slides, 
the Pipe Organ slide on Interstate 15 and the Goat Lick slide on Highway 2, were discussed 
previously.  Both slides that bury public roads, and those that undermine them, represent 
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significant costs to the state.  Although historically, damages to public roads from landslides 
have occurred, the Montana Department of Transportation does not maintain a compilation 
of losses and repairs to roadways as a result of landslides.   
 
The potential losses from landslides to state buildings and infrastructure cannot be 
estimated quantitatively without detailed mapping.  Qualitatively, however, without past 
disaster declarations from landslides, the impact can be considered low.   

The major data limitation regarding landslides is the lack of statewide information on 
existing landslides and landslide-prone areas.  The USDA Forest Service has mapped 
landslide areas on individual National Forests, but this information is not digitally available.  

Limitations to State Building Evaluations 
To effectively determine vulnerability of State property, data identifying locations of State 
buildings is necessary.  The current PCIIS building database is not geo-referenced and 
cannot be effectively related to spatial coordinates except in general locations (by city or zip 
code centroid).   

Limitations to MBMG (2002) Study of MDT Region 2 
Any use made of the MBMG (2002) data regarding MDT Region 2 should consider the 
methods of collection and interpretation, and the scale at which the initial data were 
gathered: 
 The original compilation of data was done at 1:250,000 scale; therefore, if the data are 

used at a larger scale, inaccuracies could occur in both location and shape. 
 Locations were originally gathered using several methods: aerial-photo interpretation, 

literature references, aerial reconnaissance, and field mapping. 
 Locations were checked by either fieldwork or aerial reconnaissance, but detailed 

mapping was not done in either case. 
 Data have been provided by several investigators and at various scales, therefore 

inconsistency in definitions, recognition of types, and locations may exist. More detailed 
studies in specific areas may require corrections and/or additions to the database. 

 The information, location, references, and definitions in the database and in this report 
are as complete as feasible at this time, but must be considered as products that will 
continue to evolve as new or improved data become available. 

 The accuracy of the landslides located from aerial photographs varies according to date, 
quality, and scale of the photographs. 

 

 
Federal Emergency Management Agency (FEMA), 1997.  Talking about Disaster Guide: 
Landslide and Debris Flow (Mudslide).   
URL: http://www.fema.gov/pdf/rrr/talkdiz/landslide.pdf

 
3.3.4.5 Landslide Data Limitations 
 

 

 
 

3.3.4.6 Landslide References 

  
 
Godt, Jonathan, 1997.  USGS Open-File Report 97-287. 
http://landslides.usgs.gov/html_files/landslides/nationalmap/national.html 
 
Montana Bureau of Mines and Geology (MBMG), 2002. Compilation of Landslide Location 
Maps and Index for Identification of Slide-Prone Areas: A Pilot Study for the Butte District.  
Authors: Edith M. Wilde, Kenneth L. Sandau, Patrick J. Kennelly, and David A. Lopez.  
Completed for the Montana Department of Transportation. MBMG 472.  
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US Geological Survey (USGS), 2001a.   Socioeconomic and Environmental Impacts of 
Landslides in the Western Hemisphere. By Robert L. Schuster and Lynn M. Highland. U.S. 
Geological Survey Open-File Report 01-0276.  http://pubs.usgs.gov/of/2001/ofr-01-0276/  
 
US Geological Survey (USGS), 2004b.  Landslide hazards and fact sheets.  
http://www.usgs.gov/themes/landslid.html  
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3.3.5  Terrorism and Violence 
 
Terrorism 

Cyber-terrorism i

 
3.3.5.1 Background 

is defined in the Code of Federal Regulations as "the unlawful use of force and 
violence against persons or property to intimidate or coerce a government, the civilian 
population, or any segment thereof, in furtherance of political or social objectives".  
 

nvolves computers, networks, and the information they contain.  Like 
other terrorist acts, cyber-terror attacks are typically premeditated, politically motivated, 
perpetrated by small groups rather than governments, and designed to call attention to a 
cause, spread fear, or otherwise influence the public and decision-makers.  

 
 Bombings have been the most frequently-used terrorist method in the United States.  

Other possible methods include attacks on transportation routes, utilities, or other public 
services, or incidents involving chemical or biological agents.  

 Before the September 11, 2001 attacks in New York and the Pentagon, most terrorist 
incidents in the United States were bombing attacks, involving detonated and 
undetonated explosive devices, tear gas, and pipe and fire bombs.  

 Terrorists look for visible targets where they can avoid detection before or after an 
attack such as international airports, large cities, major international events, resorts, 
and high-profile landmarks.  

 The effects of terrorism can vary significantly from loss of life and injuries to property 
damage and disruptions in services such as electricity, water supply, public 
transportation, and communications.  

 Cyberterrorism could involve destroying the actual machinery of the information 
infrastructure, remotely disrupting the information technology underlying the Internet, 
government computer networks, or critical civilian systems such as financial networks or 
mass media, or using computer networks to take over machines that control traffic 
lights, power plants, or dams.  If cyber-terrorists managed to disrupt financial markets 
or media broadcasts, an attack could undermine confidence or sow panic.  Attacks could 
also involve remotely hijacking control systems, with potentially dire consequences, such 
as breaching dams, colliding airplanes, shutting down the power grid, and so on. 

 Terrorists could try to use cyber-attacks to amplify the effect of other attacks.  For 
example, they could try to block emergency communications or cut off electricity or 
water in the wake of a conventional bombing or a biological, chemical, or radiation 
attack.  Many experts say that this kind of coordinated attack might be the most 
effective use of cyberterrorism. 

 Biological agents are infectious microbes or toxins used to produce illness or death in 
people, animals, or plants.  Biological agents can be dispersed as aerosols or airborne 
particles.  Terrorists could use biological agents to contaminate food or water because 
they are extremely difficult to detect.  

 Chemical agents kill or incapacitate people, destroy livestock, or ravage crops.  Some 
chemical agents are odorless and tasteless and are difficult to detect.  They can have an 
immediate effect (a few seconds to a few minutes) or a delayed effect (several hours to 
several days).  

 Biological and chemical weapons have been used primarily to terrorize an 
unprotected civilian population and not as a weapon of war.  This is because of fear of 
retaliation and the likelihood that the agent would contaminate the battlefield for a long 
period of time. 

 Radiological dispersion devices (RDDs) are a combination of conventional explosives 
and radioactive material designed to scatter dangerous and sub-lethal amounts of 
radioactive material over a general area.  Terrorist use of RDDs is considered far more 
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likely than use of a nuclear device because they require very little technical knowledge 
to build and deploy compared to that of a nuclear device.  RDDs also appeal to terrorists 
because certain radiological materials are used widely in medicine, agriculture, industry 
and research, and are much more readily available compared to weapons grade uranium 
or plutonium. 

 Montana has 545 miles of international border with Canada.  Terrorists typically try to 
cross into and out of the United States through remote locations.  Montana’s sparsely 
populated international border is a potential access point for terrorists moving between 
countries. 

 Local, State, and Federal law enforcement officials monitor suspected terrorist groups 
and try to prevent or protect against a suspected attack.  Additionally, the U.S. 
government works with other countries to limit the sources of support for terrorism.  

 When terrorism strikes, communities may receive assistance from State and Federal 
agencies operating within the National Incident Management System (NIMS). The FBI is 
the lead Federal agency for crisis management and FEMA is the lead Federal agency for 
consequence management, including supporting State and local response. 

Source:  FEMA, 2004b; COFR, 2004; DHS 2003; IBC 2004.  

Civil unrest, violence and terrorism are not common hazards affecting Montana, but over 
the short history of Montana, labor strikes have caused economic disruption, threats of 
terrorism have disrupted community security, and large scale violence has claimed several 
lives.  Montana’s sparse population with smaller cities may limit the state as a terrorist 
target, but the state’s rural nature has attracted terrorist and extremist groups as a safe 
haven.  Violent racial, anti-government, and environmental extremist organizations have 
and continue to exist in Montana.  Federal, state, and local law enforcement, however, have 
thwarted several violent uprisings and plots based in Montana.  Some of the incidents 
involving civil unrest, violence and terrorism in Montana are listed below: 
 
1920 Anaconda Road Massacre:  On April 21, 1920, the Anaconda Road Massacre 
occurred in Butte.  Fifteen people were shot during this incident that occurred during an 
International Workers of the World (IWW) strike.  The US Military was used the following 
day to curb additional violence.  (BSHM, 2004) 
 
Unabomber Attacks:  From 1978 to 1995, Ted Kaczynski, commonly known as the 
Unabomber, killed three people and injured 22 others across the county with mail bombs 
while he resided in a cabin near Lincoln, Montana. 
 
White Supremacists of the 1990s:  The Creativity Movement, formerly known as the 
World Church of the Creator, a white supremacist group promoting and carrying out 
violence, held annual meetings in Superior, Montana during the 1990s.   
 
1996 Freemen Crisis:  Garfield County made national news during the Montana Freemen 
Crisis.  In the spring of 1996, hundreds of FBI agents surrounded the Ralph Clark ranch 
complex near Jordan, Montana for a total siege of 81 days.  The government alleged that 
the nearly thirty people inside were of a radical anti-government and racist religious sect 
who had written bad checks and threatened judges, among other things (Maxim, 2003b).   
 
1996 Bomb Threat:  Amtrak offices in Philadelphia received notification by phone from a 
person claiming to have knowledge of a bomb placed on a train headed for western 
Montana.  At that time, the train was 10 minutes out of Wolf Point.  The decision was made 
to evacuate passengers from the train and to allow a search to take place.  Once the train 

 
3.3.5.2  History of Terrorism and Violence in Montana 
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was evacuated, it was moved to the east end of town, where it was anticipated than an 
explosion would cause less property damage.  Teams were sent from Great Falls, including a 
canine search team from Malmstrom and the Explosives Ordinance Disposal team from the 
Montana Air National Guard.  No sign of explosives were found and the train was cleared to 
continue its journey (Maxim, 2003b).  
 
Project Seven 2002-2004:  A group called Project Seven in the Flathead Valley was 
broken up by Montana officials in February 2002 and additional arrests occurred in 2004.  
This militia organization is alleged to have stockpiled weapons and plotted to kill judges, 
prosecutors, and police officers in an effort to activate the Montana National Guard and start 
a war. 

Table 3.3.5-1 Montana Declared Incidents from Terrorism, Civil Unrest, Hostage 
Situations, etc. (1974 – 2003).  Source:  MDES, 2003; US SBA, 2004 

 
 
3.3.5.3 Declared Disasters and Incidents from Terrorism and Violence   
 

Date Event Assistance/ 
Damages 

January & 
Feb. 1979 

Montana State Institution Strike.  National Guard Activation. State: 
$1,393,714 

April 1991 Montana State Institution Strike (EO 03-91). National Guard 
Activation and assistance statewide. 

 

August 1995 Tactical Incident (EO 10-95).  Prairie County and Town of Terry, 
activation of National Guard. 

State: 
$11,042 

April 23, 
1996 

Incident Response (EO 10-96).  Anniversary of Waco and Oklahoma 
City, affecting whole state.  

State: 
$4,368 

April 19, 
2000 

Incident Response, Lincoln County (EO 9-00).  State response to Civil 
Disobedience Rallies in Lincoln County. 

 

June 10, 
2000 

North American Rainbow Gathering, Beaverhead County (EO 15-
00).  Emergency declaration providing state assistance to Beaverhead 
County to meet the life threatening situations and imminent threat to 
the public health and safety.  

State: 
$77,606; 

Local: 
$23,911 

September 
11, 2001 

Terrorism Threats (EO 23-01).  Emergency declaration following 
terrorist attacks to the World Trade Center and Pentagon. 

 

September 
11, 2001 

Terrorism Threats (EO 28-01).  Executive Order establishing the 
Montana Homeland Security Task Force and designating the Disaster 
and Emergency Services Division as lead agency.   

 

September 
28, 2001 

Terrorism Threats (EO 26-01).  Executive Order proclaiming support 
to the President’s request for security assistance at Montana Airports.  
MT National Guard provide personnel for up to 6 months.   

 

 
 

The origins and targets for terrorism and civil unrest are difficult to predict.  Individuals or 
groups that feel oppressed on any issue can resort to violent acts to inflict harm and 
damage in an attempt to gain publicity or affect policy.  The locations of these attacks can 
occur anywhere but often the symbols that represent a threat to their cause are often times 
the target.  From a historic perspective, these targets have often been government 
buildings, government officials, and university facilities.  Other common targets include 
medical clinics, businesses, population concentrations, computer mainframes, or critical 
infrastructure with the ability to cause significant disruption and damage.  Civil unrest and 

3.3.5.4 Vulnerability to Terrorism and Violence 
 
3.3.5.4.1    Statewide Vulnerability to Terrorism and Violence  
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riots are typically associated with large public gatherings, initially peaceful protests, 
controversial political decisions, large strikes, and law enforcement standoffs. 
 
According to the Southern Poverty Law Center, an organization devoted to tracking hate 
groups in the United States, three hate groups were active in Montana during 2003:  the 
League of the South in Big Fork, a neo-confederate organization, the Aryan Nation Knights 
of the Ku Klux Klan in Great Falls, and the Church of True Israel in Noxon, a Christian 
identity organization.  Although these organizations did not cause any known violence in 
Montana during 2003, a future incident cannot be ruled out.  Montana also has a long 
international border with Canada and must be particularly sensitive to the challenges and 
vulnerabilities associated with it. 
 
Other potential non-structural targets include our population, plants, and animals through 
bioterrorism.  Our state could also be affected by bioterrorism initiated in another location 
and transmitted to Montana.  Terrorists, both domestic and international, will commonly act 
in unpredictable ways, and therefore all methods of attack cannot be specified.  Because of 
this unpredictability, specific vulnerabilities cannot be determined without disclosing 
sensitive information.   
 

 
Of the 6 counties that have completed Pre-Disaster Mitigation Plans only 3 identified 
terrorism and civil unrest as a hazard:   
 
 Broadwater County determined the hazard could have a moderate impact on the county 

population, but the hazard was ranked relatively low against other hazards.   
 Butte-Silver Bow County identified civil unrest and terrorism as a low risk hazard.  
 Yellowstone County determined there is a high probability of civil unrest that would 

increase as the county’s population grows.  The potential for terrorism was considered 
low relatively to the rest of the country.  The plan did note that Billings could be a target 
because it is the largest populated city in Montana.  

The state building complexes, including the Capitol Complex and the university facilities, 
could be targets for violence related to civil unrest or terrorist acts because they represent 
symbols of state government.  State government strikes, although historically peaceful, can 
erupt into violence and vandalism, as witnessed in civil disturbances during the Vietnam 
War and civil rights protests in the 1960s.  Based on the civil unrest that has occurred in the 
past, it is unlikely there would be widespread damage to state buildings.    

Most of this analysis was completed from articles and publications discussing civil unrest 
and terrorism.  As is the nature of terrorism and major civil incidences, little specific 
information on the hazard exists.  Facilities would need to be assessed at the site-specific 
level to determine their vulnerabilities to terrorism and violence.  In addition, much of the 
information needed for a true hazard analysis of the terrorist threat in Montana and the 
associated vulnerabilities is considered non-public, and therefore, not contained in this 
document.  Sensitive information is needed for an in-depth non-public hazard profile. 
 
 
 

3.3.5.4.2    Review of Potential Losses in Local PDM Plans 

 
3.3.5.4.3    Vulnerability of State Property 
 

 
3.3.5.5 Terrorism and Violence Data Limitations 
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3.3.5.6 Terrorism and Violence References 
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3.3.6  Volcanic Eruptions 

Volcanic eruptions ar

3.3.6.1 Background 

 
3.3.6.2 History of Volcanic Eruptions Affecting Montana 
 

 
e generally not a major concern in Montana due to the relatively low 

probability (compared with other hazards) of events in any given year.  However, Montana 
is within a region with a significant component of volcanic activity and has experienced the 
effects of volcanic activity as recently as 1980 (the eruption of Mt. St. Helens in Washington 
state).   
 

 
 There are 20 active or potentially-active volcanoes in the United States.   
 The two volcanic centers affecting Montana in recent geologic time are:  1) the Cascade 

Range of Washington, Oregon and California; and 2) the Yellowstone Caldera in 
Wyoming and eastern Idaho (Figure 3.3.6-1).   

 Volcanic eruptions in the Cascade Mountains are more likely to impact Montana than 
Yellowstone eruptions, based on the historic trends of past eruptions.  The primary effect 
of the Cascade volcanic eruptions on Montana would be ashfall. 

 The distribution of ash from a violent eruption is a function of the weather, particularly 
wind direction and speed and atmospheric stability, and the duration of the eruption.  As 
the prevailing wind in the mid-latitudes of the northern hemisphere is generally from the 
west, ash is usually spread eastward from the volcano.  Exceptions to this rule do, 
however, occur.   

 Ashfall, because of its potential widespread distribution, offers some significant volcanic 
hazards (Table 3.3.6-1).    

 
Figure 3.3.6-1  Volcanic Hazards 
(based on activity in the last 15,000 
years). Areas in blue or purple show 
regions at greater or lesser risk of local 
volcanic activity, including lava flows, 
ashfalls, lahars (volcanic mudflows) and 
debris avalanches, based on the record 
of the last 15,000 years, as compiled by 
Mullineaux (1976). Areas in pink show 
regions at risk of receiving 5 cm or more 
of ashfall from large or very large 
explosive eruptions, originating at the 
volcanic centers shown in blue. These 
projected ashfall extents are based on 
observed ashfall distributions from an 

eruption ("large") of Mt. St. Helens that took place 3,400 years ago, and the eruption of Mt. 
Mazama ("very large") that formed Crater Lake, OR, 6,800 years ago. 

Table 3.3.6-1 shows the thicknesses of recorded ash deposits within Montana.   The most 
recent ash was deposited in May 1980 after the Mt. St. Helens eruption in Washington 
State.   Figure 3.3.6-2 shows the distribution of ash from some of these events.   The 
trajectory of ashfall events is heavily dependent upon the size of the eruption and the 
prevailing weather and ambient winds.  
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Table 3.3.6-1 Some Recent Volcanic Ash Events Affecting Montana  

Volcano 
Most Recent 

Eruption (Years 
before Present) 

Location Affected Thickness of Ash in Montana 

Yellowstone Caldera  665,000 Eastern Montana  
Glacier Peak 14,500 Western Montana 1.2 inches (compacted) 
Crater Lake (Mt. 
Mazama) 

7,600 Western Montana Up to 6 inches (compacted) 

Mt. St. Helens  23 Entire State Up to 0.2 inches (uncompacted) 
Source:  MDES, 1996; Sarna-Wojcicki and others, 1981; USGS, 2003c; Nimlos, 1981. 
 
 
 
Table 3.3.6-2 Effects of Volcanic Ash 

 

 
 

Volcanic ash, like this 1980 ash from Mount 
St. Helens, Washington, is made up of tiny 
jagged particles of rock and glass (photo on 
bottom; magnified 200 times).   

 Short-circuits and failure of electronic components, 
especially high-voltage circuits and transformers (wet 
ash conducts electricity).  

 Eruption clouds and ashfall commonly interrupt or 
prevent telephone and radio communications. 

 Volcanic ash can cause internal-combustion engines to 
stall by clogging air filters and also damage the 
moving parts. Engines of jet aircraft have suddenly 
failed after flying through clouds of even thinly 
dispersed ash.   

 Roads, highways, and airport runways can be made 
treacherous or impassable because ash is slippery and 
may reduce visibility to near zero. Cars driving faster 
than 5 miles per hour on ash-covered roads stir up 
thick clouds of ash, reducing visibility and causing 
accidents.  

 Ash also clogs filters used in air-ventilation systems to 
the point that airflow often stops completely, causing 
equipment to overheat.  

 Crop damage can range from negligible to severe, 
depending on the thickness of ash, type and maturity 
of plants, and timing of subsequent rainfall.  

 Like airborne particles from dust storms, forest fires, 
and air pollution, volcanic ash poses a health risk, 
especially to children, the elderly, and people with 
cardiac or respiratory conditions, such as asthma, 
chronic bronchitis, and emphysema. 

Source: U.S. Geological Survey Fact Sheet 027-00 Online Version 1.0 (USGS 2003c) 
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Cascade Eruptions  
The Cascade Range includes 27 volcanoes, many of which have been active in the last 
10,000 years.  The major threat these volcanoes pose to Montana is ashfall.  The likely 
extent of such ashfall can be estimated on the basis of past eruptions.   
 
After the eruption of Mount St. Helens in May 1980, a coating of up to 5.0 mm (0.2 inches) 
of ash fell on Western Montana (Sarna-Wojcicki and others, 1981).  Ash deposits were 
thickest in the western portions of the state, tapering to near zero on the eastern part of the 
state.  It is estimated that the ashfall cost Missoula County nearly $6 million in cleanup 
and lost work time.  The statewide cost has been estimated at between $15 and $20 
million (DES, 2004).      

 
Figure 3.3.6-2   Areas of 
the United Stated that 
once were covered by 
volcanic ash from 
Yellowstone's giant 
eruptions 2 million and 
630,000 years ago, 
compared with ashfall from 
the 760,000-year-old Long 
Valley caldera eruptions at 
Mammoth Lakes, 
California, and the 1980 
eruption of Mount St. 
Helens, Washington. 
(Adapted from Sarna-
Wojcicki, 1991.) 
 

Travel was restricted in 
Western Montana for 
over a week because of 
concerns for public 
health, but the ash was 

determined to be a physical respiratory irritant, but not a toxic substance.  The main 
hazards in Western Montana included reduced visibility (and resulting closed roads and 
airports), clogging of air filters, and a health risk to children, the elderly, and people with 
cardiac or respiratory conditions, such as asthma, chronic bronchitis, and emphysema.  
Claims for State facilities totaled approximately 4).   
 
The 1980 Mt. St. Helens eruption was not a large eruption by world historical standards or 
even among prior Cascade eruptions.  The amount of volcanic material ejected into the air 
from Mt. St. Helens in 1980 (less than one-tenth cubic mile) was only about one-eightieth of 
the volume ejected during the 1815 eruption of the Tambora volcano in Indonesia and less 
than one-hundredth of the estimated ejecta from Mt. Mazama during the eruption that 
formed Crater Lake.  Therefore, future eruptions of large Cascade volcanoes, including Mt. 
St. Helens, might be much larger than the May 18, 1980 eruption (Foxworthy and Hill, 
1982).    

 
 

 $55,000 (MDES, 200
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Yellowstone Eruptions  
Another area of volcanic activity that has affected Montana in the past and could pose a 
serious threat in the future is the Yellowstone Caldera in northwestern Wyoming, just south 
of the Montana border.  A caldera is a term for a large volcanic crater.  The Yellowstone 
Caldera is 45 miles across at its greatest diameter.  The spectacular geysers, boiling hot 
springs, and mud pots that have made Yellowstone famous are surface manifestations of a 
magma chamber at depth.   
 
Cataclysmic eruptions 2.0, 1.3, and 0.6 million years ago ejected huge volumes of rhyolite 
magma; each eruption formed a caldera and extensive layers of thick pyroclastic-flow 
deposits.   The caldera is buried by several extensive rhyolite lava flows that erupted 
between 75,000 and 150,000 years ago.  Fortunately for mankind, an eruption comparable 
in magnitude with those of Yellowstone has not occurred during recorded history. Initial lava 
flows were confined to the immediate area of the vent, but later flows inundated the 
headwaters of the Yellowstone River, near Gardiner.  Pyroclastic flows (the Huckleberry 
Ridge Tuff) extended up to 55 miles from the vents (USGS, 1994; DES, 2004).  
 

 
The 1980 Mt. St. Helens eruption covered most of the state with variable amounts of ash.  
Lake County was the only county to apply for State assistance based on DES records (Table 
3.3.6-3).   
 
Table 3.3.6-3 State Declarations for Volcanic Hazards  

3.3.6.3 Declared Disasters from Volcanic Eruptions 

Date Pa. No. Applicant Local Share State Share Comments 

1980 ST-80-1 Lake County $47,102  $ 8,320  
Volcanic Ash Fallout  
(Mt. St. Helens) & Flooding 

 

 
The US Geological Survey has determined that two areas in Montana may have exposure to 
volcanic hazards:   
 
1. The extreme western edge of Montana (Lincoln, Sanders, and Mineral Counties) could be 

subject to ashfall of 5 mm or greater from eruptions of the Cascade Volcanoes.   
2. The southwestern corner of the state (portions of Madison and Gallatin Counties) could 

be subject to ash flows, lava flows, and lahars (ash/mudflows) from a Yellowstone 
eruption.   

 
The USGS assessment reflects a “recent” record of volcanic activity within the last 15,000 
years.  There is evidence that ashfall from a Yellowstone eruption could impact a far greater 
area and have significant impact on the southern half of Montana.  Three major periods of 
activity in the Yellowstone system have occurred at intervals of approximately 600,000 
years, and the most recent was about 600,000 years ago.  The evidence available is not 
sufficient to confirm that calderas such as the one in Yellowstone erupt at regular intervals, 
so the amount of time elapsed is not necessarily a valid indicator of imminent activity.  
There is no doubt, however, that a large body of molten magma exists, probably less than a 
mile beneath the surface of Yellowstone National Park.  The presence of this body has been 
detected by scientists who discovered that earthquake waves passing beneath the park 
behave as if passing through a liquid.  The only liquid at that location that could absorb 

 
3.3.6.4 Vulnerability to Volcanic Eruptions 
 
3.3.6.4.1    Statewide Vulnerability to Volcanic Eruptions 
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those waves is molten rock.  The extremely high temperatures of some of the hot springs in 
the park further suggest the existence of molten rock at shallow depth.  A small upward 
movement in the magma could easily cause this magma to erupt at the surface.  If a major 
eruption occurred, the explosion would be "comparable to what we might expect if a major 
nuclear arsenal were to explode all at once, in one place" (Alt and Hyndman, 1986). 
 
Due to the numerous variables involved, it is difficult to assess the vulnerability of the State 
of Montana to a volcanic eruption.  The primary hazard to which the State may be 
vulnerable at some future time, is ashfall from a Cascade volcano.  The effect would depend 
on the interaction of such variables as source location, frequency, magnitude and duration 
of eruptions, the nature of the ejected material and the weather conditions.  Therefore, the 
entire state may be considered vulnerable to ashfall to some degree in the event of a 
volcanic eruption. 
 
Although the probability is minimal, there is the potential for a catastrophic eruption in the 
vicinity of Yellowstone National Park that would have very serious consequences for 
Montana and neighboring states.  Again, assessing the vulnerability of the State to such an 
event is impossible due to the numerous variables and uncertainties that must be 
considered. 

Of the 6 counties that have completed Pre-Disaster Mitigation Plans, 3 evaluated volcano 
hazards:   
 
 Yellowstone County considered volcano hazards as a significant threat to the County.  

The Yellowstone County Plan does not identify the potential dollar losses from volcanic 
hazards.   

 Broadwater County considered volcano hazards a low probability, low severity. 
 Butte-Silver Bow County considered volcano hazards a low probability, low severity. 

Exposure to State-owned facilities can be classified into two types of events: a Yellowstone 
eruption causing ash flows and tefra fallout impacting the immediate area, and ashfalls from 
either a Yellowstone eruption or a Cascade Volcano eruption blanketing portions of the 
state.  The most likely event would be a Cascade volcano eruption causing ashfall in the 
western portion of the state.   An ashfall event could cause equipment failure to the State’s 
motor-pool and other motorized equipment.  Clearing the ashfall from the State’s highways 
would cause extra resources devoted to the clean up.  The overall impact to the State-
owned facilities would be minor. 
 
A Yellowstone eruption could be devastating.  While the immediate area would have the 
greatest exposure to ash flows, tefra fallout, and mudflows, heavy ashfall could have severe 
impacts on areas within 100 miles of the eruption.  The counties with greatest vulnerability 
are those that are located within 100 miles of Yellowstone Park.  Those counties and the 
value of State-owned facilities are shown in Table 3.3.6-4.   
 

 
3.3.6.4.2    Review of Potential Losses in Local PDM Plans 
 

 
3.3.6.4.3    Vulnerability of State Property 
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Table 3.3.6-4 State Building Values in Counties Highly Vulnerable to 
Yellowstone Eruption  

County Building Value Contents Value Total Value FTEs 

Gallatin      $413,209,424   $281,332,610      $694,542,034          2,875  
Madison        $11,224,637         $402,171        $11,626,808                9  
Broadwater        $12,731,540       $8,896,063        $21,627,603                4  
Park         $2,063,368         $847,125          $2,910,493              48  
Jefferson        $23,409,061       $7,537,652        $30,946,713             262  
Carbon          $1,010,481         $216,204          $1,226,685              21  
Stillwater            $301,622         $222,126             $523,748              12  
TOTALS $463,950,133 $299,453,951 $763,404,084 3,231 

From PCIIS database (2004), Montana Department of Administration, Risk Management & Tort Defense Division. 
 

To effectively determine the vulnerability of State property, data identifying locations of 
State buildings is necessary.  The current PCIIS building database is not geo-referenced and 
cannot be effectively related to spatial coordinates except in general locations (by city or 
zipcode centroid).  Volcanic eruptions are somewhat unpredictable events, and the ashfall is 
highly dependent on weather parameters.  Generally, Western and Southwestern Montana 
is considered more vulnerable than other parts of state given their proximity to volcanic 
areas, however, the data limitations of weather and the science of volcanoes and related 
effects do not allow for more specific analysis.  

Alt, D. and Hyndman, D., 1986.  Roadside Geology of Montana. 
 
Montana Disaster and Emergency Services (MDES), 1996.   State of Montana Hazard 
Mitigation Plan. Revised October 1996. 
 
Mullineaux, D.R., 1976.  Preliminary overview map of volcanic hazards in the 48 
conterminous United States: U.S. Geological Survey Miscellaneous Field Studies Map MF-
786, scale 1:7,500,000. 
 
Nimlos, T.J., 1981.  Volcanic Ash Soils in Montana.  Bulletin 45, Montana Forest and 
Conservation Experiment Station, School of Forestry, Univ. of Montana, Missoula, MT.  
 
Sarna-Wojcicki, A.M, and others, 1981.  Aerial Distribution, thickness, mass, volume, and 
grain size of air-fall ash the six major eruptions of 1980.  in U.S. Geological Survey 
Professional Paper 1250, p. 577-600.  
 
US Geological Survey (USGS), 2003b.  Volcano Hazard Assessments.  
http://vulcan.wr.usgs.gov/Publications/hazards_reports.html

3.3.6.5 Volcanic Eruptions Data Limitations 
 

  
 
3.3.6.6 Volcanic References 
 

  
 
US Geological Survey (USGS), 2003c.  Volcanic Ash Fall–A "Hard Rain" of Abrasive Particles.  
U.S. Geological Survey Fact Sheet 027-00 Online Version 1.0.  Authors:  Christopher A. 
Kenedi, Steven R. Brantley, James W. Hendley II, and Peter H. Stauffer.     
http://geopubs.wr.usgs.gov/fact-sheet/fs027-00/ 
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3.3.7  Weather - Winter Storms and Avalanche 
 
3.3.7.1 Background 

blizzard is a storm that has 

 
Winter storm hazards present one of the greatest threats to life of any hazard in Montana.  
Statistics on winter deaths are difficult to obtain, but nationwide there are on average 100 
lives directly and indirectly lost to winter weather, more than lightning, hurricanes, or 
tornadoes.  Winter storms are considered to be deceptive killers because most deaths are 
indirectly related to the storm.  People die in traffic accidents on snow- or ice-covered 
roads, from hypothermia due to prolonged exposure to cold, and from heart attacks due to 
overexertion.  About 70% of the winter storm-related deaths in the U.S. occur from people 
leaving motor vehicles and nearly 25% are from exposure to snow and cold during outdoor 
activities such as snow shoveling (NOAA, 2001).  
 
Most Montana residents are readily prepared for snow storms each winter.  Every 
community receives snow on an annual basis, so residents expect measurable snow several 
times each winter.  Cold temperatures into the negative numbers are also common 
throughout the winter months.  Major problems typically only occur during record snowfalls 
and extended periods of below zero temperatures.  Rapid snowfall can overwhelm the 
plowing resources, making roadways impassable, and severely reduce visibility.  Particularly 
heavy snows, early or late season snows, and ice events can damage infrastructure such as 
power lines, and block roads or damage structures with downed trees.  Extended cold 
periods, especially when coupled with strong winds, can create dangerous situations for 
those outdoors or those without heat, such as in the case of a utility disruption. 
 
Unlike tornadoes and severe thunderstorms, winter storms are generally slow in developing, 
often taking one to three days to mature. This does not in any way diminish their 
importance, nor their potential for causing loss of life and destruction. What it does mean is 
that the National Weather Service (NWS) is often able to provide advance notice of winter 
storms, in some cases, lead times of one to two days.   
 
Photo 3.7-1 A deputy sheriff directs traffic 
around a crash in a blizzard along U.S. highway 2 
near Columbia Falls on Jan. 27, 2004. Heavy snow to 
the east near Essex triggered avalanches that knocked 
cars on a freight train (Robin Loznak/The Daily Inter 
Lake – NWS, 2004). 
 
A winds over 35 
MPH with snow and blowing snow reducing 
visibility to near zero.  Blizzards and other severe 
weather are common in Montana.   
 
Some of the Montana winter weather statistics 
are listed below:  
 
 The coldest time of the day in Montana 

usually occurs 1 hour after sunrise. 
 Winter weather conditions can change very quickly in Montana. For example: 

o The greatest temperature change in 24 hours occurred in Loma on January 15, 1972. 
The temperature rose 103 degrees, from 54 degrees below zero to 49 degrees above 
zero. This is the world record for a 24—hour temperature change.  

o Great Falls went from -32°F to +15°F in 7 minutes, a national record. 
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 The coldest temperature ever recorded in Montana was -70°F at Rogers Pass north of 
Helena, on January 20, 1954. This is also a national record for the lower 48 states.  

 The Five Coldest Places (with weather recording stations) in Montana are:  
(Location, County, Average Daily Low in Jan.)   
o Westby, Sheridan, -5.8°F  
o 10 miles north of Opheim, Valley, -3.3°F  
o 12 miles southeast of Opheim, Valley, -2.9°F  
o Redstone, Sheridan, -2.7°F 
o Culbertson, Roosevelt, -2.0°F  

 The greatest recorded 24 hour snowfall of 48 inches occurred in May 1982, 7 miles 
south of Shonkin, Choteau County.    

 During the winter of 1964-1965, Kings Hill totaled 426 inches of snow.  
Source: NWS, 2004.  
 

f loosened snow, ice, and/or earth suddenly and swiftly sliding down 
a mountain.  In practice, assumed to be a snow avalanche unless another term such as ice, 
rock, mud, etc is used.  Synonymous with "snow slide". 
 
Avalanches occur throughout the mountains of Montana and, to a limited extent, elsewhere 
in the state.  Avalanche hazards most-directly threaten winter recreationists, homes and 
businesses in mountainous regions, and communication and transportation networks.  Two 
of Montana’s ski areas, Bridger Bowl and Big Sky, are respectively the second and fourth 
most avalanche-prone ski resorts in the entire United States.  
 
Of the major avalanche hazards, the interruption of communications lines probably occurs 
most frequently.  Places of highest hazard include ski areas, mountain passes, and other 
areas where transmission lines cross avalanche paths.  In regions where important 
highways or railroads cross areas subject to frequent snow slides, losses resulting from 
blocked roads, buried railroad tracks, and destroyed bridges can reach into the millions of 
dollars.  
 
The complex interaction of weather and terrain factors contributes to the location, size, and 
timing of avalanches.  In the absence of detailed scientific observation, any accumulation of 
snow on a slope steeper than 20 degrees should be considered a potential avalanche 
hazard.  
 
The most certain sign of avalanche hazard is avalanche activity.  Usually when one slope is 
hazardous, many of the nearby slopes are also hazardous.  The historical record shows 
numerous cases where rescue parties searching for avalanche victims themselves become 
victims of the same avalanche cycle.  
 

Avalanche:  A mass o
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3.3.7.2 History of Winter Storms and Avalanches in Montana 

11 deaths and almost $28 million in property damage has been 
$2.5 million 

1 fatality each year (NCDC, 2004).   

 
Severe winter storms are one of Montana’s greatest hazards.  Winter storms may be 
categorized as ice storms, heavy snowfall, or blizzards.  These storms vary in size and 
intensity and may affect a small part of the state or several states at once.  Aside from the 
initial consequences, such as threats to vulnerable populations, freezing pipes, and snow 
removal costs, there are many residual effects, such as agricultural considerations and 
potential flooding concerns (MDES, 2004c). 
 

 
Photo 3.7-2. Highway 191 near 
Malta, December 28, 2003.  The 
highway was closed for several 
days following the record snowfalls 
in northeastern Montana.  Many 
drivers were stranded during the 
storm that created this snow drift.  
(National Weather Service, 2004, 
Glasgow). 
 
 
Winter storms impact the 
entire state annually.  In 
February 1996, unusually cold 
temperatures covered most of 
the state, but communities in 
the northeast portion were 

exposed to life-threatening wind chills.  The cold temperatures ruptured a natural gas line in 
Choteau, compounding the life-threatening situation further.  Later that year in November 
and December 1996, heavy snowfall and freezing rain caused power outages in western 
Montana and collapsed numerous buildings in the northwestern portion of the state.   
 
Eastern Montana because a Presidentially Declared Disaster areas after suffering an ice 
storm and blizzard in November 2000.  The storm knocked out power to many homes and 
businesses from Plentywood to Ekalaka.  Some locations did not have power restored for 
several weeks.  Total estimated damages were $3 million. 
 
A major late season winter storm affected much of the Rocky Mountain Front in June 2002. 
Heavy snow feel for three days with snow accumulations ranging from 3 to 4 feet over the 
valleys, to 5 to 7 feet above 5000 feet. This snow had a very high moisture content, which 
caused 301 power poles to break, 232 power pole cross arms to snap off, 521 splices, and 
over 30 miles of destroyed power lines. The power was out to over 2,500 customers, some 
for several days. Roads were closed over the entire Rocky Mountain Front region for 2 days. 
The deep snow cover resulted in the loss of over 3,200 livestock.  Property damage was 
estimated at $3.2 million.  The storm was a federally declared disaster for flooding (see 
Section 3.3.2, Table 3.3.2-3). 
 
Since 1993, NOAA’s National Climatic Data Center (NCDC, 2004) has recorded property 
damages or fatalities in Montana related to winter storms in every year except 1999.  
During this time, 
documented (Table 3.3.7-1).  On average, these storms cause approximately 
in property damages and Because winter storms are a 
frequent occurrence in Montana, much of the property damage and injuries/fatalities 
associated with winter weather may be under reported.   
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Table 3.3.7-1 Summary of Winter Storm Losses in Montana (1993-2003)  
Source: NCDC, 2004.  

Type Dates Death Injuries Property Damage 

Snow & Ice Events with 
Property Damage and/or 
Fatalities 

1993-2003 11 3 $27,803,000 

 
 
Another cause of winter storm related fatalities are avalanches.  From 1985 to 2003, there 
were n Montana, representing more than 10% of the nationwide 
avalanche related deaths (Figure 3.3.7-1) (CGS, 2004).  Most of these fatalities were 
recreationalists such as skiers, snowboarders, snowmobilers and climbers.     
 
 

41 avalanche fatalities i

 
Figure 3.3.7-1   US Avalanche Fatalities by State.  Source:  CGS, 2004.  
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3.3.7.3  Declared Disasters from Winter Storms and Avalanches 
 
Table 3.3.7-2 Federal Winter Storm Disaster Declarations in Montana, (1974 

to 2004).  Source: MDES, 2004a.  
Areas Declared Public Assistance ($) 

Date 
Disaster 
No. 

Type 
of 
Event Counties and Reservations Federal State Local 

November 2000 
FEMA-
1350-DR-
MT 

Winter 
Storm 

Daniels, Dawson, Richland, 
Roosevelt & Sheridan 

$2,049,746 $2,229 $681,019 

April 2001 
FEMA-
1377-DR-
MT 

Winter 
Storm 

Big Horn & Crow Reservation $705,644 $439 $234,776 

June 2001 
FEMA-
1385-DR-
MT 

Winter 
Storm 

Gallatin, Missoula & Powell $922,154 $18,938 $288,447 

   TOTALS =    $3,677,544 $21,606 $1,204,242 

 
3-89 



The State of Montana Multi-Hazard Mitigation Plan and Statewide Hazard Assessment         October 2004 

  

Table 3.3.7-3 State Declared Winter Storm Disasters & Assistance in Montana.   
  Source:  MDES, 2004a. 

Year 
PA or EO 
No. Applicant 

Local 
Share 

State 
Share Comment 

1978  ST-78-1 Blaine County  $23,714 $117,620 Winter Storm 

1978  ST-78-2 Havre, City of $18,200 $19,495 Winter Storm 

1978  ST-78-3 Phillips county $22,085 $121,075 Winter Storm 

1978  ST-78-4 Carter County  $14,135 $76,008 Winter Storm 

1978  ST-78-5 Valley County  $29,681 $22,349 Winter Storm 

1978  ST-78-6 Dawson County  $27,508 $31,524 Winter Storm 

1978  ST-78-7 Garfield County  $41,484 $114,937 Winter Storm 

1978  ST-78-8 Wibaux County  $18,728 $47,990 Winter Storm 

1978  ST-78-9 McCone County  $19,117 $14,944 Winter Storm 

1978  ST-78-10 Wolf Point, City of $5,040 $10,231 Winter Storm 

1979  ST-79-1 Judith Basin County  $17,320 $201,825 Winter Storm 

1979  ST-79-2 Sweet Grass County  $10,174 $34,145 Winter Storm 

1979  ST-79-3 Teton County  $24,210 $247,818 Winter Storm 

1979  ST-79-4 Golden Valley County  $7,746 $66,693 Winter Storm 

1979  ST-79-5 Carter County  $13,370 $95,672 Winter Storm 

1979  ST-79-6 Garfield County  $13,800 $88,387 Winter Storm 

1979  ST-79-7 McCone County  $21,680 $15,790 Winter Storm 

1979  ST-79-8 Wibaux County  $15,650 $39,559 Winter Storm 

1979  ST-79-9 Dawson County  $20,949 $75,947 Winter Storm 

1985  MT-85-1 Neihart, Town of $243 $12,542 Winter Freeze 

1990 MT-2-90 Browning, Town of $806 $2,493 Winter Storm 

1996 EO2-96 Teton County  $0 $2,288 Winter Storm 

1996 EO29-96 Glacier County  $0 $35,521 Winter Storm 

1996 EO30-96 Libby, City of           $0  $74,645 Winter Storm 

2004 EO 8-04 Petroleum County  $2,936         $11,282  Winter Storm 
2004 EO 8-04 Daniels County  $9,373   

$22,504 
Winter Storm 

2004 EO 8-04 Garfield County  $0   
$31,389  

Winter Storm 

2004 EO 8-04 Richland County  $22,294   
$45,162  

Winter Storm 

2004 EO 8-04 Roosevelt County  $43,444    $46,392  Winter Storm 
2004 EO 8-04 Sheridan County  $12,575   

$26,239 
Winter Storm 

2004 EO 8-04 12 Cities & Towns  $19,619        $66,713  Winter Storm 
  TOTAL $475,881 $1,819,179  
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3.3.7.4 Vulnerability to Winter Storms and Avalanches 

3.3.7.4.1    Statewide Vulnerability to Winter Storms and Avalanches 

3.3.7.4.2    Review of Potential Losses in Local PDM Plans 

3.3.7.4.3    Vulnerability of State Property 

 

 
The entire state is considered vulnerable to affects from heavy snowfall and subzero 
temperatures from winter storms.  The winter weather patterns dictate exposure to the 
severest winter weather.  Arctic cold fronts typically enter the state from the northeast and 
may cross the Continental Divide, affecting the western portion of the state.  Arctic fronts 
meeting wet maritime fronts often combine to cause heavy snowfall, which can occur in all 
parts of the state.  The lowest temperatures are typically experienced in the northeast, 
whereas the heaviest snowfall most often occurs in the mountain regions.  Exposure does 
not equate to vulnerability, as preparedness and awareness in the most exposed portions of 
the state reduce vulnerability.  For those reasons, the entire state is considered equally 
vulnerable to affects from winter storms. 
 
The avalanche hazard is more localized in mountain regions.  Avalanche-prone areas are 
well known; avalanche chutes identify where they will likely occur again.  Where 
communities have built or developments have encroached into steep mountainous terrain, 
the vulnerability increases.  Most of the exposure to the population is in winter recreation 
areas.   
 

 
Of the 6 counties that have completed Pre-Disaster Mitigation Plans, 5 identified winter 
storms as a hazard that could have a high impact on the population and could have a 
significant economic impact on the counties:   
 
 Butte-Silver Bow County ranked winter storms as the second greatest hazard threat to 

the county.   
 Daniels County identified winter storms as one of the 3 greatest hazards threatening the 

county.  Winter storms have the greatest impact on population but the building stock 
and critical facilities are also vulnerable.   

 Petroleum County identified severe winter storms as a hazard that could pose a 
significant threat to life and property in the county. 

 Valley County identified winter storms as one of the 3 greatest hazards threatening the 
county.  Winter storms have the greatest impact on population but the building stock 
and critical facilities are also vulnerable.   

 Yellowstone County found the entire county could be impacted by winter storms. The 
frequency of storms contribute to the county’s high vulnerability to winter storms.  

 

 
State property that may be vulnerable to winter storms includes property which may be 
flooded by frozen water pipes, or collapsed due to heavy snow loads.  Unprotected water 
lines or water lines above frost lines in the ground could expose buildings to potential flood 
damage.  The same applies to building structures that may not be structurally sound to 
withstand high snow loads.  Inventories of potentially-exposed buildings that may have 
unprotected water lines or insufficient structural integrity were not found.   
 
Table 3.3.7-4 shows the claims for losses related to extreme winter weather.  Many of 
these losses are related to flooding from frozen pipes.  Only one claim (Claim ID P-15920) 
was related to roof damage.   The claim record was only available for the period of July 1, 
1999 through June 10, 2004.   

 
3-91 



The State of Montana Multi-Hazard Mitigation Plan and Statewide Hazard Assessment         October 2004 

  

Table 3.3.7-4 Loss Claims for State Facilities Caused by Extreme Winter 
Weather  

Claim 
ID 

Agency Location Cause of Loss 
Date of 

Loss 
Request Indemnity 

P-12519 University System Bozeman 
Extreme Weather-
Winter 12/10/2000 $3,000  

P-13159 University System Billings 
Extreme Weather-
Winter 10/13/2001  $1,923 

P-13921 University System Billings 
Extreme Weather-
Winter 4/1/2002  $42,970 

P-13949 University System Bozeman 
Extreme Weather-
Winter 4/9/2002  $35,359 

B-14896 University System Bozeman 
Extreme Weather-
Winter 2/23/2003  $6,046 

P-15720 University System Bozeman 
Extreme Weather-
Winter 11/4/2003  $2,775 

P-15880 University System Bozeman 
Extreme Weather-
Winter 1/5/2004  $110,233 

P-15886 Administration  
Extreme Weather-
Winter 1/6/2004  $1,761 

P-16106 University System Missoula 
Extreme Weather-
Winter 1/6/2004  $3,993 

P-15889 University System Butte 
Extreme Weather-
Winter 1/7/2004  $9,930 

P-15901 University System Havre 
Extreme Weather-
Winter 1/8/2004   

P-16215 University System Missoula 
Extreme Weather-
Winter 1/9/2004   

P-15920 University System Bozeman 
Extreme Weather-
Winter 1/13/2004   

P-15952 Health & Human Services 
Extreme Weather-
Winter 1/27/2004   

 
All parts of Montana are considered highly vulnerable to impacts from winter storms.  All 
state-owned facilities will have equal exposure to winter storm hazards. 
 

 
Inventories of potentially-exposed buildings that may have unprotected water lines or 
insufficient structural integrity were not found.  To evaluate State vulnerability, this type of 
evaluation would be needed, where buildings are geo-referenced and can be mapped 
digitally.  To adequately evaluate avalanche hazards, the state buildings would need to be 
assessed with reference to slope and average annual snowfall.  In addition, analysis of 
statewide avalanche hazard areas has not been conducted.  Additional inventories of 
unprotected versus protected power lines were not available from the various providers.
 

 
Colorado Geologic Survey (CGS), 2004.  U.S. and World Avalanche Stats.  
http://geosurvey.state.co.us/avalanche/US_World_stats/2003-04/US2003-

3.3.7.5 Winter Storms and Avalanche Data Limitations 

 

3.3.7.6 Winter Storms and Avalanche References 

04.html#anchorstate9798  
 
Montana Disaster and Emergency Services (MDES), 2004a.  State of Montana Department 
of Military Affairs Disaster and Emergency Services Division.  E-mail to N. Winslow dated 
April 1, 2004. 
 
Montana Disaster and Emergency Services (MDES), 2004c.  Is Montana at Risk? Identified 
Hazards for the State of Montana.  State of Montana Department of Military Affairs Disaster 
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and Emergency Services Division.  
http://www.state.mt.us/dma/DES/Weather.htm#Weather  
 
National Climatic Data Center (NCDC), 2004.  Event Record Details.  NOAA.   
http://www.ncdc.noaa.gov/oa/ncdc.html   
 
National Oceanic and Atmospheric Administration (NOAA), 2001.  Winter Storms: The 
Deceptive Killers.  A preparedness guide prepared by NOAA and the American Red Cross, 
December 2001.   
 
National Weather Service (NWS), 2004.  Billings and Great Falls Weather Forecast Offices. 
http://www.wrh.noaa.gov/Billings/questions/q27.shtml ; and 
http://www.wrh.noaa.gov/Greatfalls/tfx.php?TEXT+precipcomps.html.  
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3.3.8  Weather - Drought and Effects of Drought 

Drought origin

3.3.8.1 Background 

 
ates from a deficiency of precipitation over an extended period of time, 

usually a season or more.  This deficiency results in a water or soil moisture shortage for 
some activity, group, or environmental sector.  Drought is a normal, recurrent feature of 
climate, although many erroneously consider it a rare and random event.  It occurs in 
virtually all climatic zones, but its characteristics vary significantly from one region to 
another.   
 

 
Drought is usually considered relative to some long-term average condition of balance 
between precipitation and evapo-transpiration perceived as “normal”.  Drought is related to 
the timing (i.e., principal season of occurrence, delays in the start of the rainy season, 
occurrence of rains in relation to principal crop growth stages) and the effectiveness (i.e., 
rainfall intensity, number of rainfall events) of the rains.  
 
The effects of drought become apparent with a longer duration because more and more 
moisture-related activities are affected. Non-irrigated croplands are most susceptible to 
moisture shortages.  Rangeland and irrigated agricultural lands do not feel the effects of 
drought as quickly as the non-irrigated, cultivated acreage, but their yields can also be 
greatly reduced due to drought.  Reductions in yields due to moisture shortages are often 
aggravated by wind-induced soil erosion (Picture 3.8-1).   

 

Photo 3.8-1 Sand dunes during 2002 drought in 
eastern Montana.  
Source: Montana NRIS (2004). 
 
In periods of severe drought, plant and forest fuel moisture is very low, increasing the 
potential for devastating wildland and rangeland fires.  The most recent extreme fire 
seasons in 1988, 2000, and 2003 all coincided with sustained drought periods.  Under 
extreme drought conditions, lakes, reservoirs, and rivers can be subject to severe water 
shortages, impacting irrigation, drinking water, fish populations, and fire suppression water 
supplies.   
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An additional hazard resulting from drought conditions is insect infestation.  In the Northern 
Great Plains, rangeland outbreaks have caused significant damage to the 
agricultural economy.  Grasshopper populations tend to increase with both livestock grazing 
rates and dry conditions, and they can double, triple, or quadruple with each successive 
year of drought.  
 
During a severe grasshopper outbreak, grasshoppers often remove more vegetation than 
cattle in the same pasture.  Of the 400 species of grasshoppers in the Western United 
States, only about two dozen species are actually considered pest species capable of 
causing significant economic damage and a few species are even considered beneficial 
because they eat weeds.  Grasshoppers are important to the grassland ecology, offering a 
primary food source for many grassland birds. Sources:  NDMC, 2004; Branson, 2002. 
 

Photo 3.8-2    The lesser migratory 
grasshopper is the most common pest species 
in the Western United States. Source:  
Branson, 2002 

Our perspective of drought and its historic impact on Montana extends back about 100 
years.  A longer look at the history of climate for the region provides a little better 
perspective on how the current drought and drought in the 1930s compare.  Some of the 
research suggests the recent drought conditions were minor compared to drought modes 
that existed prior to 1200 A.D.  Paleoclimate research indicates that regular and persistent 
droughts existed and were specifically pronounced during the years of A.D. 200-370, A.D. 
700-850, and A.D. 1000-1200.  These were long, sustained dry periods and made the 
period from A.D. 1200 to the present appear relatively wet (Laird et al., 1996). 
 
A closer focus into the more recent paleoclimate, using tree rings to identify dry periods, 
shows a much wetter period in the United States over the past 300 years.  NOAA 
researchers reconstructed Palmer Drought Severity Indexes from tree-ring data and found 
that historic droughts, similar to severity and duration of drought during the 1950s, 
occurred once or twice a century for the past three centuries in the United States (1860s, 
1820s, 1730s).  The research also showed that there has not been another drought as 
extensive and prolonged as the 1930s drought in the past 300 years (NOAA, 2003).   

grasshopper 

 
 
 
 
 
 
 
 
 
 
 
 

 
3.3.8.2 History of Drought and Effects of Drought in Montana  
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Figure 3.3.8-1   Palmer Hydrologic 
Drought Index 1900s 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
In the last 100 years, the first experiences of drought impacts occurred shortly after 
homesteaders flooded the state.  The homestead boom of 1906 through 1918 “busted” 
when severe drought swept the state from 1917 through 1923.  The drought was 
compounded by plummeting market prices and banks demanding repayments.  The out-
washing exodus of demoralized homesteaders proved even more rapid than the previous in-
coming wave of optimistic settlers.  Of the estimated 100,000 immigrants who flooded into 
the state (1906-1918), 65,000 departed between the armistice of World War I (1918) and 
about 1925.  The homestead collapse, among other forces, propelled Montana into a 
depression from which it did not recover until World War II (Montana Historical Society, 
2004). 
 
Figure 3.3.8-2   
Percent of Time in 
Severe or Extreme 
Drought over 100 
Years (1895-1995) 
Based on the Palmer 
Drought Severity 
Index  (NDMC, 2003) 
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Already reeling from the 1919 drought and agricultural disaster, the Dust Bowl years further 
impacted agricultural production and economies throughout the state. The period from 1928 
through 1939 was the driest in the historic record.  The Palmer Hydrologic Drought Index 
(PHDI) showed the entire state was in a hydrologic deficit for over 10 years.  Other 
sustained dry periods include the middle 1950s, early 1960s, mid-1970s, and the 1980s.  
The most-recent drought from 2000-2004, suggests the dryness and hydrologic deficit 
mimics the Dust Bowl years in everything but duration.  
 
Extreme high temperatures, low humidities, wind, rainfall, and snowpack can all contribute 
to drought conditions.  Montana’s weather extremes can be a factor in compounding an 
existing drought problem.  In Glendive on July 20, 1893 and in Medicine Lake on July 5, 
1937, the temperature reached 117° F.  During 1960, the community of Belfry only received 
2.97 inches of precipitation, another Montana extreme.  Although Montana is typically 
known for its extreme winter weather, summertime extremes can also have an impact. 
 
Drought and other agricultural disaster declarations in Montana from 1930-2003 are 
summarized in Table 3.3.8-2.  Although damage information is incomplete, this table helps 
illustrate that the four years of drought from 2000-2004 has been one of the most costly in 
the past 30 years.  
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Table 3.3.8-2 Montana Drought and other Agricultural Disasters.  Sources:  
MDES, 1998, 2003, 2004d;  NOAA, 2004b; NCDC, 2004; Maxim, 
2003a, 2003b; US SBA, 2004.  

Date Event Damages 
1930-
1938 

Dust Bowl  

1938 
Grasshopper Infestation affecting 17 counties with populations “between 40 
and 500 hoppers per square yard”. 

$6,500,000 

1956 20 counties applied for Federal disaster aid due to reduced precipitation  

1961 
17 counties requested designation as federal disaster areas due to lack of 
moisture, higher than normal temperatures, and grasshopper infestation.   

 

August 
1961 

24 counties applied for federal drought disaster aid.   Federal:  $420,000 

1966 
Below-normal precipitation for a 10-month period recorded in 10 weather 
stations across the state.  

 

August 
1975 

Grasshopper Infestation, Valley County.   Up to 110-120 hoppers per square 
yard in hay fields.  40,000 acres sprayed. 

State:  $60,000 
Local:  $60,000 

May 1977 
Soil damaged by winds in western and southern part of state over a 7-month 
period.  

250,000 acres of 
farmland damaged 

June 1977 
Hydroelectric water supplies critical; Governor Judge issued an energy supply 
alert and ordered 10% reduction in electricity use by state and local 
governments. 

 

1980 

Record-low precipitation in eastern Montana since 1979.  In Richland County 
alone, 600 of the county's 800 farmers had applied for federal payments for 
drought.  Grasshopper infestations in isolated areas, little wheat planted, large 
numbers of livestock sold due to hay and water shortages. 

Est. economic loss:  
$380,000,000 

1981 Drought starting in 1979 continued.  March snow pack 50-60% of normal  

1984 
By July, many High-Line cities experiencing water shortages and rationing 
schedules put into effect.  Numerous forest and range fires. 

Est. crop losses: 
$12,000,000 to 

$15,000,0000 

1985 

All 56 counties received disaster declarations for drought during this year.  
From 1982 to 1985, cattle herds reduced by 1/3.  Smallest wheat crop in 45 
years.  Extended effects of drought: loss of off-farm jobs, closing of implement 
dealerships and Production Credit Associations.  

Est. economic loss:  
$3,000,000,000 

June 1986 
Grasshopper Infestation.  Carter, Daniels, Golden Valley, Petroleum, Richland, 
Roosevelt, Sheridan, Treasure & Wibaux counties.   

State:  $350,000  
Local: $350,000 

June 1992 
Drought Emergency (EO 13-92).  All areas of the state, suspend certain 
regulatory authorities relating to the issuance of beneficial water use permits 
by DNRC because of drought.   

 

June 1992 
Drought Disaster (EO 14-92).  All areas of the state, continue the suspension 
of certain regulatory authorities relating to the issuance of beneficial water use 
permits by DNRC because of drought.   

 

October 
1992 

Terminating drought disaster (EO 20-92).  Executive Order terminating the 
declaration of disaster ordered in EO 14-92.  

 

August 
1994 

Drought emergencies were declared in a number of Montana counties with 
83% of the State reported under drought conditions at mid-month.   Stress to 
stream fisheries (low water levels, high temp.);  crop yields, wildfires. 

 

2000 
Severe drought and persistent heat causing significant losses to agriculture 
and related industries  

$4.2 billion in 
damage/costs  and 

140 deaths 
nationwide 

2000- 
2002 

The U.S. Department of Agriculture (USDA) issued Natural Disaster 
Determinations (NDD) for drought for the entire state of Montana for the years 
2000, 2001, and 2002. This designation entitled counties to low interest loans 
for producers, small business administration loans, and an Internal Revenue 
Service provision deferring capital gains. 

 

2003 

The USDA issued NDD for drought for 35 counties in Montana on December 3, 
2003.  This designation makes Montana farmers and ranchers eligible for 
USDA Farm Service Agency (FSA) emergency farm loans if they have losses 
caused by drought in the 2003 crop year.  

$154,012,122 paid 
by FSA in  Montana  

2004 

The USDA issued NDD for drought for 20 counties in Montana on April 23, 
2004.  This designation makes Montana farmers and ranchers eligible for 
USDA Farm Service Agency (FSA) emergency farm loans if they have losses 
caused by drought in the 2004 crop year. 
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The current drought conditions have drawn comparisons to drought in 1930s during the 
Great Depression and Dust Bowl period.   In Montana, the Dust Bowl period lasted about 11 
years, 1930-40 (inclusive).  Below-normal precipitation was experienced during nearly 
every year of the Dust Bowl. Additionally, the 1930s were warmer than normal, which, 
again, exhibits some similarities to our current climate.   
 
At some selected sites around the state, the NWS (2004) added up the amount of "lost" 
precipitation during the 11 year period, 1930-40, as compared to our current 30 year 
annual normal precipitation (see Figure 3.3.8-3). Similarly, NWS (2004) examined the 
“lost” precipitation during the last 5 calendar years (1999-2003). For those years, the 
precipitation deficit is shown in Fig. 3.3.8-4.   
 
 
Figure 3.3.8-3   Precipitation
anomalies during 11 years of the 
Dust Bowl (1930-1940)  
Source:  NWS, 2004. 

 
 

 
 
 
 
 
 
Figure 3.3.8-4    Precipitation 
anomalies 1999-2003   
Source:  NWS, 2004. 
 

 
Drought disasters are unique; they typically do not require evacuations or constitute an 
imminent threat to life or property.  As a result, disaster declarations and assistance are 
typically provided by agencies such as the USDA Farm Service Agency (FSA) and Small 
Business Administration (SBA).  There have been no Presidential disaster declarations for 
drought, except for those related to wildland fires.  The declarations at the Federal level 
have been from the Secretary of Agriculture and are referred to as Natural Disaster 
Determinations (NDD).  NDDs allow various assistance programs, such as the low-interest 
FSA Emergency Loans to Eligible Producers, and assistance through the Crop Disaster 
Program, Livestock Compensation Program, and Livestock Indemnity Program, among 

 

 
 

 

 
 
 
 
 
 
 
 
 
3.3.8.3 Declared Disasters from Drought and Effects of Drought  
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others.  State disaster declarations and assistance were provided to grasshopper 
infestations, as shown in Table 3.3.8-3.  
 
Table 3.3.8-3 State Disaster Declarations for Grasshopper Infestation. Source: 

MDES, 2004.  

Year 
PA 
No. 

  
Applicant 

 Local  
 Share  

 State  
 Share  

1975 MT-1-75 Valley County  $                -     $   59,562.00  
1985 MT-85-2 Carter County  $   12,913.62   $   12,912.62  
1985 MT-85-3 Judith Basin County  $   15,770.00   $   15,770.00  
1985 MT-85-4 Pondera County  $   43,480.00   $   43,480.00  
1985 MT-85-5 Prairie County  $   11,704.18   $   11,704.18  
1985 MT-85-6 Sheridan County   $ 112,021.62   $ 112,020.62  

1985 MT-85-7 Wibaux County  $   19,507.89   $   19,507.89  
1986 MT-86-1 Carter County  $   14,280.00   $   14,280.00  
1986 MT-86-2 Daniels County  $   56,245.00   $   56,245.00  
1986 MT-86-3 Golden Valley County  $     8,253.00   $     8,253.00  
1986 MT-86-4 Petroleum County   $     9,842.00   $     9,842.00  
1986 MT-86-5 Richland County  $   69,037.50   $   69,037.50  
1986 MT-86-6 Roosevelt County  $   57,176.00   $   57,176.00  
1986 MT-86-7 Sheridan County   $ 100,152.50   $ 100,152.50  
1986 MT-86-8 Treasure County  $   12,733.00   $   12,733.00  

1986 MT-86-9 Wibaux County  $   22,281.00   $   22,281.00  

 
Natural Disaster Determinations (NDD) were made for drought in 2000, 2001, 2002, 2003, 
and 2004.  The NDDs were statewide, except for the determinations in 2003 and 2004, 
which identified 35 and 20 primary counties, respectively.  Table 3.3.8-4 shows the FSA 
payments by program for 2003.     
 
Table 3.3.8-4 FSA Payments to Montana Agricultural Producers for Drought, 

FY 2003 (ending Sept. 3, 2003).  Source:  USDA FSA, 2004. 
USDA Farm Service Agency Program Payments from USDA 
2001/2002 crop year for Crop Disaster Program (CDP) $89,833,726 
Sugar Beet Disaster Program $1,732,248 
Apple Market Loss Assistance II and III Programs $12,209 
2003 Livestock Assistance Program (LAP) $14,353,129 
Livestock Compensation Program I and II (LCP) $35,206,733 
Emergency Conservation Program (ECP) $3,063,028 
Non-insured Crop Disaster Program (NAP) $9,811,049 
Total $154,012,122 
 
Drought has a profound effect on other contributors to the agricultural economy than just 
producers.  The Small Business Administration can make declarations to provide assistance 
to businesses that are directly related to agricultural production, such as implement dealers 
and agricultural suppliers.  The U.S. Small Business Administration (US SBA 2004) issued 
the following weather disaster declarations in 2003:  
 

• SBA Declaration #9Y61 – Drought: Small businesses in Beaverhead, Gallatin, 
Madison, and Ravalli Counties were eligible to apply for a low-interest Economic 
Injury Disaster Loan from the SBA.  Excessive Heat:  Small businesses in Mineral, 
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Missoula, and Ravalli Counties were eligible to apply for a low-interest Economic 
Injury Disaster Loan from the SBA. 

 
• SBA Declaration #9Y72 – Drought:  Small businesses in the entire state were 

eligible to apply for a low-interest Economic Injury Disaster Loan from the SBA. 
 

• SBA Declaration #9Y79 for Flooding, Ground Saturation, Storms, Winds, 
Tornadoes, High Humidity, Dry Conditions, and Severe Temperatures.  Small 
businesses in Fallon, Richland, Roosevelt, Sheridan, and Wilbaux Counties were 
eligible to apply for a low-interest Economic Injury Disaster Loan from the SBA.  
These loans were available to small businesses dependent on farmers and ranchers 
that suffered financial losses that occurred starting April 1, 2003. 

 
• SBA Declaration #9Y53 for Extreme Heat, High Wind, Severe Storms, Prairie 

and Forest Fires and Below Normal Precipitation.  Small businesses in Carter 
and Fallon Counties were eligible to apply for a low-interest Economic Injury Disaster 
Loan from the SBA.  These loans were available to small businesses dependent on 
farmers and ranchers that suffered financial losses that occurred starting January 1, 
2003. 

Any place in the state can be considered vulnerable to drought.  Weather cycles will dictate 
the availability of water and the extreme temperatures to exacerbate drought.  Vulnerability 
is related to lack of preparedness.  The ability to have adequate stores of water, to change 
to drought resistant crops, to implement conservation measures during extended dry 
periods, all helps to reduce negative impacts.  Vulnerability is increased when lessons 
learned during drought are ignored or forgotten following a return to normal weather 
patters.   
 
Since Montana's population and water usage is continuing to grow, demand for water is 
rising at a steady rate.  Available supplies have also increased over the years through a 
variety of structural (dams) and non-structural (conservation) means, but the State's ability 
to create new levels of supply is marginal.  In recent years, demands on water have been 
increasing faster than supplies, so that tolerance to deal with water shortages is 
diminishing.  The balance between supply and demand is likely to be disrupted more and 
more frequently, and in the future, water shortages are likely to be more frequent and 
costly. 
 
The most effective means to assess vulnerability from drought is to determine what areas 
are exposed economically to the effects of drought.  Water shortages force conservation and 
water use restrictions, can reduce our recreation opportunities, and can increase the threat 
of wildland and rangeland fire.  For many Montana residents, water shortages may impact 
sectors of our economy, but are seldom disastrous.  The major exception is agriculture, and 
those who directly depend on the agricultural economy.  Drought has the most profound 
impact on growing crops and providing enough feed for livestock.   
 
Counties that have a high dependence on agriculture are reflected in the percentage of 
personal farm income to total personal income.  These counties may be more vulnerable to 
drought (See Figure 3.3.8-4).  Table 3.3.8-5 shows the ten counties that have the 
highest percentage of farm income to personal income as measured in 1999.  The table also 

 
3.3.8.4 Vulnerability to Drought and Effects of Drought  
 
3.3.8.4.1    Statewide Vulnerability to Drought and Effects of Drought 
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shows the impacts from drought in 2000 and 2001 through the decline of farm personal 
income. 
 
Table 3.3.8-5 Total Personal and Farm Income by County (1999-2001). 

Source:  USDC BEA, 2004. 
1999 2000 2001 

County  
Personal 
($,000) 

Farm 
($,000) % 

Personal 
($,000) 

Farm 
($,000) % 

Personal 
($,000) 

Farm 
($,000) % 

Petroleum 8,768  2,233  25.47% 7,737 936 12.10% 8,369 1,794 21.44% 

McCone 41,459  10,348  24.96% 37,648 5,249 13.94% 35,498 3,072 8.65% 

Prairie 27,452  6,636  24.17% 25,666 3,189 12.42% 28,320 4,789 16.91% 

Garfield 27,670  6,427  23.23% 25,302 3,207 12.67% 28,178 5,224 18.54% 

Daniels 58,766  13,292  22.62% 56,464 8,517 15.08% 52,858 5,219 9.87% 

Chouteau 117,675  21,954  18.66% 110,205 9,090 8.25% 110,376 4,274 3.87% 

Sheridan 99,208  18,383  18.53% 97,068 12,404 12.78% 95,321 8,034 8.43% 

Liberty 44,988  8,091  17.98% 42,982 4,281 9.96% 40,243 1,509 3.75% 

Carter 25,416  4,246  16.71% 24,259 2,182 8.99% 27,723 5,216 18.81% 

Meagher 40,199  6,126  15.24% 39,555 3,550 8.97% 40,464 5,957 14.72% 

Montana 19,405,391  395,739  2.04% 20,743,596 205,413 0.99% 21,769,095 243,338 1.12% 

 

 
Of the 6 counties that have completed Pre-Disaster Mitigation Plans, all identified drought as 
a hazard, but none identified it as a primary hazard to the county.   
 

Drought disasters impact economies and can threaten timber reserves, through wildland 
fires and other environmental impacts.   State property that could be vulnerable to drought 
includes leased cropland and state forest property.  Leased cropland returns approximately 

Timber production from state-owned timber tracts 
returned FY 2003 (DNRC, 2004).  The exposure of leased cropland and timber 
lands is low, as the return from these properties is relatively small.   
 
State-owned facilities are not considered to be vulnerable to drought.     
 

 
Historic information on USDA FSA payments for drought was not available, except for year 
2003.  This historical information is critical to determine the locations most affected by 
drought.  The effects and time frames of drought are very subtle and sometimes are 
masked by other economic and weather conditions.  Continued documentation of losses 
attributed to drought will allow the more specificity in the hazard assessment. 
 

 
Branson, D., 2002.  More Grass, Fewer Grasshoppers! USDA-ARS NPARL, 1500 N. Central, 
Sidney, MT 59270. http://www.sidney.ars.usda.gov/sidebar/publications.html

3.3.8.4.2    Review of Potential Losse  in Local PDM Plans 

3.3.8.4.3    Vulnerability of State Property 
 

$14 million annually to the state.  
$7 million in 

3.3.8.5 Drought and Effects of Drought Data Limitations 

3.3.8.6 Drought and Effects of Drought References 
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3.3.9  Weather - Severe Thunderstorms, Hail, Wind and Tornadoes 

3.3.9.1 Background 

severe thunderstorm

chinook

High winds can also occur with s

tornado 

 

 
A  is a thunderstorm which produces tornadoes, hail 0.75 inches or 
more in diameter, or winds of 50 knots (58 mph) or more.  Structural wind damage or 
damaged crops may imply the occurrence of a severe thunderstorm.  A thunderstorm is 
approaching severe levels when it contains winds of 35 to 49 knots (40 to 57 mph) or hail 
½-inch or larger but less than ¾-inch in diameter.  Although not considered “severe”, 
lightning and heavy rain can also accompany thunderstorms.  
 
A  is a warm wind that develops down the east slopes of the Rocky Mountains.  At 
times, these winds can reach several hundred of miles into the high plains. 
 

trong pressure gradients or gusty frontal passages.  These 
winds can affect the entire state with wind speeds in excess of 75-100 mph.  Combined with 
snowfall or snow on the ground, high winds can cause blizzard conditions. 
 
A is a violently rotating column of air in contact with the ground and extending 
from the base of a thunderstorm.  Tornadoes are categorized by the Fujita scale based on 
the tornado’s wind speed (Table 3.3.9-1).  
 
Table 3.3.9-1 Fujita Tornado Damage Scale.  Source: Storm Prediction Center, 

NOAA, 2004d. 

Scale 
Wind 

Estimate* 
(mph) 

Typical Damage 

F0 <73 
Light Damage - Some damage to chimneys; branches broken off trees; 
shallow-rooted trees pushed over; sign boards damaged. 

F1 73-112 
Moderate Damage - Peels surface off roofs; mobile homes pushed off 
foundations or overturned; moving autos blown off roads. 

F2 113-157 
Considerable Damage - Roofs torn off frame houses; mobile homes 
demolished; boxcars overturned; large trees snapped or uprooted; light-
object missiles generated; cars lifted off ground. 

F3 158-206 
Severe Damage - Roofs and some walls torn off well-constructed houses; 
trains overturned; most trees in forest uprooted; heavy cars lifted off the 
ground and thrown. 

F4 207-260 
Devastating Damage - Well-constructed houses leveled; structures with 
weak foundations blown away some distance; cars thrown and large 
projectiles generated. 

F5 261-318 
Incredible Damage - Strong frame houses leveled off foundations and swept 
away; automobile-sized projectiles fly through the air in excess of 100 
meters (109 yds); trees debarked; incredible phenomena will occur. 

*Important Note About F-Scale Winds:  These precise wind speed numbers are actually guesses and have 
never been scientifically verified. Different wind speeds may cause similar-looking damage from place to place -- 
even from building to building. Without a thorough engineering analysis of tornado damage in any event, the actual 
wind speeds needed to cause that damage are unknown. 
 
A thunderstorm is formed from a combination of moisture, rapidly rising warm air, and a 
force capable of lifting air, such as a warm and cold front or a mountain.  All thunderstorms 
contain lightning.  Thunderstorms may occur singly, in clusters, or in lines.  Thus, it is 
possible for several thunderstorms to affect one location in the course of a few hours.  Some 
of the most severe flooding from a thunderstorm occurs when a single thunderstorm affects 
one location for an extended time. 
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At any given moment, nearly 1,800 thunderstorms are in progress over the surface of the 
earth.  On average, there are 100,000 thunderstorms each year in the U.S.  Approximately 
1,000 tornadoes develop from these storms.  Straight-line winds are responsible for most 
thunderstorm damage.  
 
Large hail results in nearly $1 billion in damage annually to property and crops in the U.S.  
Flash floods cause an average of 146 deaths each year in the U.S with lightning killing an 
additional 75 to 100 people on average. 
 
Lightning is an electrical discharge that results from the buildup of positive and negative 
charges within a thunderstorm and the earth’s surface.  When the buildup becomes strong 
enough, lightning appears as a "bolt".  This flash of light usually occurs within the clouds or 
between the clouds and the ground.  A bolt of lightning reaches a temperature approaching 
50,000 degrees Fahrenheit in a split second.  The rapid heating and cooling of air near the 
lightning causes thunder. 
 
Lightning's electrical charge and intense heat can electrocute on contact, split trees, ignite 
fires, and cause electrical failures.  Approximately 10,000 forest fires are started each year 
by lightning, including dry thunderstorms common to Montana each summer.  
Approximately $100 million in annual losses result from forest and building fires caused by 
lightning.  
Sources:   TPO, 2004; NWS, 2004; FEMA, 2004c; Curran et. al, 1995. 

 

 
The recording of weather events is highly dependent upon the public’s observations and 
reporting to the National Weather Service (NWS).  While weather stations are used to 
document wind speeds and precipitation, the spotting of tornadoes and assessment of hail 
stone size is often recorded based on a person’s observations.  These observations may be 
more accurate in populated areas where weather stations and other observations can verify 
extreme events.  Rural areas may go under reported because of the fewer people that 
observe or witness the events.  Reporting of extreme events may have also increased in the 
last 10 years because of better means to communicate storm events to the National 
Weather Service.   As a result, records of storm events may indicate more frequent storms 
in recent history than in the past, a greater number of reports in populated areas versus 
rural areas, and more recent recording and documentation of losses related to severe 
thunderstorms   
 
In Montana, most of the tornadoes occur in June, followed closely by the month of July. 
From 1950 to 1995, Montana had an annual average of 6 tornadoes.  From 1950-2003, 95 
of the 394 recorded tornado and funnel cloud events in Montana were considered F1 speeds 
or greater as recorded by the National Weather Service (2004) (Table 3.3.9-1).  Montana 
had 5 deaths and at least 68 injuries from tornadoes from 1883 to 1993 (Table 3.3.9-2).  
The National Weather Service database indicates that from 1950 to 2004, severe summer 
weather has caused in property damage and in crop damage 
(Table 3.3.9-3).  
  
Six deaths and 16 injuries were attributed to lightning strikes in Montana between 1950 and 
2003 (Table 3.3.9-3).  Based on historical storm data, hail and damaging winds are more 
likely to occur in Montana between 6:00 and 7:00 pm. 

3.3.9.2 History of Severe Thunderstorms, Hail, Wind and Tornadoes in 
Montana 

$59,552,000 $8,345,000 
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Table 3.3.9-2 Tornadoes causing at least one death or three injuries in 

Montana (1883 to 2003).  Source: TPO, 2004, NOAA 2004b.   
Date Event Deaths Injuries 
May 15, 1883 Homes and other buildings destroyed at a mining 

community, eight miles south of Butte.  
0 6

June 10, 1923 Two men killed by a falling tree as a tornado hit a 
copper mine near Rivulet in Mineral County.  

2 0 

June 15, 1924  
2:30 pm 

Three homes destroyed at a farming community 
northwest of Great Falls.  

0 7 

July 4, 1927  
3:30 pm 

Barns destroyed and livestock killed eight miles 
southwest of Suffolk, Fergus County.  

0 6 

May 22, 1933  
6:00 pm 

Ten buildings destroyed in Bainville, Roosevelt 
County. The injuries were in a cafe.  

0 12 

May 8, 1934  
6:30 pm 

A dozen homes unroofed and two service stations 
destroyed at Plentywood, Sheridan County.  

0 7 

June 27, 1936 
2:30 pm 

Seven injured by an F1 tornado in Blaine County. 0 7 

June 7, 1946 
2:00 pm 

One killed and one injured by an F3 tornado in 
Roosevelt County. 

1 1 

September 16, 1946 
5:15 pm 

A small home destroyed near Sidney, Richland 
County.  

0 8 

July 19, 1952  
3:30 pm 

A large farm near the North Dakota border  
completely destroyed in Wibaux County.  

1 2 

July 10, 1965 
5:15 pm 

An F1 tornado injured 5 and caused $2.5 million in 
property damage in Choteau County. 

0 5 

July 9, 1983  
6:37 pm 

As the tornado passed near Vida, McCone County, 
it threw a car, with two people, for 200 yards.  

1 1 

July 20, 1993  
5:30 pm 

Two mobile homes destroyed in Rosebud County, 
two miles south of Lame Deer 

0 3 

August 14, 1999 
4:15 pm 

Two miles east of Lewistown 0 3 

Total  5 68 

 
 

Table 3.3.9-3 NOAA Severe Weather Summary (1950-2003). Source:  NOAA, 
2004b. 

TYPE Dates 
Number 

of 
Events 

Death Injuries 
Property 
Damage 

Crop 
Damage 

Dry Microbursts 1995-2002 19 0 0 $52,000 $0 
Dust Storms 1994-2002 2 1 8 $50,000 $500,000 
Tornadoes (F1 or 
greater) 1950-2003 95 2 23 $23,118,000 $130,000 
Hail (2 inches in 
diameter or greater) 1950-2003 270 0 2 $4,333,000 $1,425,000 
Significant Lightning 
Events 1950-2003 34 6 16 $1,211,000 $3,000 
Winds Events with at 
least one death 1950-2003 4 6 5 $260,000 $0 
Wind Events with 
Recorded Property 
Damage 1950-2003 261 1 13 $30,528,000 $6,287,000 
Total     16 67 $59,552,000 $8,345,000 
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3.3.9.3  Declared Disasters from Severe Thunderstorms, Hail, Wind and 
Tornadoes 
 
Disaster declarations for tornado and extreme wind and hailstorm events are shown in Table 
3.3.9.4.  No federal declarations have been made strictly for these categories of storms.   
 
Table 3.3.9-4 Montana Disaster Declarations from Thunderstorms, Hail, Wind 

and Tornadoes (1974-2003).  Source:  MDES, 2003. 
Date Event Damages 
July 23, 1997 Windstorm (EO 14-97). Disaster declaration for the City of Libby.  State:  $56,549 

Local:  $6,434 
Sept. 5, 1997 Windstorm (EO 16-97). Disaster declaration for the City of Wolf 

Point.  
State:  $13,833 

Local:  $3,994 
June 23, 1999 Windstorm/Tornado (EO 7-99).  Disaster declaration for the Town 

of Opheim.   
State:  $10,366 

Local:  $296 
August 14, 
1999 

Windstorm/Tornado (EO 11-99).  Disaster declaration Fergus 
County and the City of Lewistown.   

State:  $298,609 
Local:  $11,544 

 

 
In the case of severe thunderstorms, hail, wind, and tornadoes, the location and frequency 
of previous events are probably the best determiners of future events.  Concentrations of 
these recorded events identify patterns of where they may likely occur in the future.   
 
Table 3.3.9-5 shows the five counties with the highest frequency of tornadoes (F0 or 
greater as recorded from 1950 through 2003), hail events 2” in diameter or greater (1950-
2003), synoptic wind events of 75 mph or greater (1993-2003) and thunderstorm winds 75 
mph or greater (1993-2003).  The patterns of occurrence across the state for these events 
are shown on Figures 3.3.9-1, 3.3.9-2, and 3.3.9-3.    
 
Table 3.3.9-5 Counties with High Frequency of Tornadoes, Wind, and 

Hail Events.  Source: NCDC, 2004 

3.3.9.4 Vulnerability to Severe Thunderstorms, Hail, Wind and Tornadoes 
 
3.3.9.4.1   Statewide Vulnerability to Severe Thunderstorms, Hail, Wind and 
Tornadoes 

Tornados (≥ F0) Hail (≥2” diameter) Synoptic Wind  
(≥ 75 mph) 

Thunderstorm Wind 
(≥ 75 mph) 

County # County # County # County # 
Valley 33 Powder River 17 Glacier 34 Valley 14 
Fergus 21 Yellowstone 16 Pondera 24 Yellowstone 9 
Yellowstone 16 Valley 15 Park 22 Garfield 8 
Choteau 14 Fergus 15 Teton 21 Roosevelt 7 
Cascade 13 Rosebud 13 Blaine 12 Cascade 6 
Dawson 13     Choteau 6 
Powder 
River 

13     Phillips 6 

      Rosebud 6 

 
Vulnerability to wind, hail, and tornado events can be measured as a function of the 
frequency and potential for property damage.  Historic data on occurrence and estimated 
damages were compiled from National Weather Service records and provided through the 
National Climatic Data Center (NCDC, 2004).   Because hail, wind, and tornado events are 
often related, the frequency of a potentially damaging event was calculated for each county 
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in any given year.  For example, if the frequency is 200%, the county will have, on average, 
a potentially damaging event twice each year.    The frequency for each type of event was 
summed to provide a relative risk by county.  The counties with summed frequency in 
excess of 100% are listed in Table 3.3.9-6 and shown on Figure 3.3.9-4. 
 
Table 3.3.9-6 Composite Storm Index for Ten Counties with Highest 

Vulnerability to Tornado, Extreme Wind, and Hail damage. 

COUNTY 
Hail 
Frequency 

Tornado 
Frequency 

Thunderstorm 
Wind 
Frequency 

Synoptic 
Wind 
Frequency  

Summary of 
Frequency  

Glacier 0.00% 3.77% 20.00% 340.00% 363.77% 
Pondera 7.55% 0.00% 20.00% 240.00% 267.55% 
Teton 9.43% 7.55% 40.00% 210.00% 266.98% 
Valley 28.30% 62.26% 140.00% 30.00% 260.57% 
Park 0.00% 0.00% 10.00% 220.00% 230.00% 
Fergus 28.30% 39.62% 40.00% 90.00% 197.92% 
Yellowstone 30.19% 30.19% 90.00% 30.00% 180.38% 
Cascade 15.09% 24.53% 60.00% 80.00% 179.62% 
Blaine 5.66% 3.77% 50.00% 120.00% 179.43% 
Garfield 16.98% 18.87% 80.00% 20.00% 135.85% 
Chouteau 13.21% 26.42% 60.00% 20.00% 119.62% 
Phillips 11.32% 20.75% 60.00% 20.00% 112.08% 
Roosevelt 9.43% 22.64% 70.00% 10.00% 112.08% 
Dawson 11.32% 24.53% 50.00% 20.00% 105.85% 
Rosebud 24.53% 16.98% 60.00% 0.00% 101.51% 

Source: NCDC, 2004. Events of record from 1950 to 2003 for hail (.2” diameter or greater) and tornadoes (F0 and 
greater).  Thunderstorm and synoptic wind events 75 mph or greater from 1993 trough 2003.       
  
 

Of the 6 counties that have completed Pre-Disaster Mitigation Plans, all identified tornado, 
extreme wind, and hailstorms as a hazard.  None identified these as major hazards or within 
the top three hazards of the county. 

 
State property that has suffered damage from extreme wind, hail, or thunderstorms is 
shown in Table 3.3.9-7.   The claim record was only available for the period of July 1, 1999 
through June 10, 2004.   
 

3.3.9.4.2    Review of Potential Losses in Local PDM Plans 
 

 
3.3.9.4.3    Vulnerability of State Property 
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Table 3.3.9-7 Loss Claims for State Facilities Caused by Extreme Weather 
(Hail and Wind). 

Claim ID Agency Location Cause of Loss Date of Loss Request Indemnity 

P-11706 Transportation Havre Extreme Weather-Hail 6/8/2000   

P-13422 University System Bozeman Extreme Weather-Hail 6/30/2001 $4,077  

P-13283 Fish, Wildlife & Parks  Extreme Weather-Hail 7/22/2001 $2,200  

P-14519 University System Bozeman Extreme Weather-Hail 8/22/2002   

P-15612 Commerce  Extreme Weather-Hail 6/20/2003   

P-15292 Commerce  Extreme Weather-Hail 6/20/2003   

P-14176 Administration  Extreme Weather-Hail 1/6/2004  $45,489 

I-8334 Fish, Wildlife & Parks  Extreme Weather-Wind 7/24/1999  $1,700 

P-8163 Multiple Agencies  Extreme Weather-Wind 8/14/1999 $150,000 $150,992 

P-9152 Multiple Agencies  Extreme Weather-Wind 10/31/1999 $10,000 $42,404 

P-11581 University System Bozeman Extreme Weather-Wind 6/8/2000  $6,687 

P-11637 University System Bozeman Extreme Weather-Wind 7/3/2000 $1,000 $16,220 

P-11867 University System Bozeman Extreme Weather-Wind 9/1/2000  $12,704 

P-12965 University System Bozeman Extreme Weather-Wind 4/20/2001  $24,651 

P-13470 Corrections Miles City Extreme Weather-Wind 7/1/2001   

P-13201 Education Great Falls Extreme Weather-Wind 7/12/2001   

P-13548 University System Bozeman Extreme Weather-Wind 7/28/2001 $1,533 $533 

P-13078 Corrections Deer Lodge Extreme Weather-Wind 10/16/2001  $20,637 

P-13975 Livestock  Extreme Weather-Wind 4/14/2002   

P-14174 Corrections Miles City Extreme Weather-Wind 7/8/2002   

P-14603 University System Missoula Extreme Weather-Wind 7/12/2002  $11,215 

P-14209 Transportation Lewistown Extreme Weather-Wind 7/14/2002   

P-14183 Transportation Missoula Extreme Weather-Wind 7/15/2002  $6,059 

P-14455 Corrections Miles City Extreme Weather-Wind 8/16/2002  $650 

P-14329 Fish, Wildlife & Parks  Extreme Weather-Wind 8/16/2002   

P-14327 Fish, Wildlife & Parks  Extreme Weather-Wind 8/16/2002   

P-15346 Fish, Wildlife & Parks  Extreme Weather-Wind 6/18/2003   

P-15248 University System Havre Extreme Weather-Wind 6/20/2003  -$435,066 

P-15331 Transportation Missoula Extreme Weather-Wind 7/7/2003   

P-15607 University System Bozeman Extreme Weather-Wind 9/12/2003 $11,800  

P-15765 University System Butte Extreme Weather-Wind 10/28/2003   

P-15739 Education Great Falls Extreme Weather-Wind 11/19/2003   

P-15693 University System Butte Extreme Weather-Wind 11/19/2003   

 
State-owned buildings that are considered to be highly vulnerable to tornadoes and extreme 
wind and hail events are those in counties that have a high frequency of the combined 
events.  Table 3.3.9-5 identifies the 10 counties with the greatest frequency of storms 
based on a matrix combining all types of tornado, wind, and hail storms.  Those counties 
with highest vulnerability are considered those with a composite index greater than 200 or 
the counties that have had 4 or more recorded F1 or greater tornadoes.  Table 3.3.9-8 lists 
the counties and the State-owned facilities within those counties that are considered highly 
vulnerable to tornadoes, wind, and hail events. 
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Table 3.3.9-8 State Building Values in Counties Highly Vulnerable to 
Tornadoes, Wind and Hail Events (State-Owned 
Building/Content value in dollars) 

County Frequency Building Value Contents Value Total Value FTEs 
Glacier 363.77%          $1,677,059         $768,958          $2,446,017              42  
Pondera 267.55%            $827,944         $393,099          $1,221,043              15  
Teton 266.98%            $820,587         $304,376          $1,124,963              20  
Valley 260.57%          $3,651,199       $1,318,720          $4,969,919              58  
Park 230.00%          $2,063,368         $847,125          $2,910,493              48  
Fergus 197.92%        $11,239,235       $4,069,641        $15,308,876             570  
Yellowstone 180.38%      $186,086,741     $73,387,683      $259,474,424          1,192  
Cascade 179.62%        $40,483,127     $14,585,089        $55,068,216             593  
Blaine 179.43%          $1,407,474         $565,954          $1,973,428              11  
Garfield 135.85%            131,779           67,821             199,600                3  
Chouteau 119.62%          2,741,572         280,063          3,021,635              13  
Phillips 112.08%          2,340,423       1,116,871          3,457,294              11  
Roosevelt 112.08%          6,051,187       2,088,421          8,139,608              56  
Dawson 105.85%        15,535,084       3,655,067        19,190,151             197  
Rosebud 101.51%            855,465         229,621          1,085,086              23  
Totals  $275,912,244 $103,678,509 $379,590,753 2,649 

From PCIIS database (2004), Montana Department of Administration, Risk Management & Tort Defense Division. 
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    Figure 3.3.9-1 Reported Tornadoes (F0 or greater) 1950-2003 
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     Figure 3.3.9-2 Hail Reports of 2 Inches or Greater 
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Figure 3.3.9-3 Counties with Frequent & Very Frequent Wind Events (≥ 75 mph) (1993-2003) 
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Figure 3.3.9-4 Tornado, Hail, and Wind Composite Frequency 
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3.3.9.5 Severe Thunderstorms, Hail, Wind and Tornadoes Data Limitations 
 

3.3.9.6 Severe Thunderstorms, Hail, Wind and Tornadoes References 

To effectively determine vulnerability of State property, data identifying locations of State 
buildings is necessary.  The current PCIIS building database is not geo-referenced and 
cannot be effectively related to spatial coordinates except in general locations (by city or zip 
code centroid).  In addition, the year built and structural stability are additional factors that 
would assist in assessing the vulnerability to state buildings.   
 
National Weather Service (NWS) data has improved significantly in the past decade, 
however, events are typically only recorded if observed by a weather station or reported to 
the local NWS office.  In a state as rural as Montana, the data will therefore be somewhat 
dependent on event location (in a populated area versus an unpopulated area) and limited 
in that respect. 
 

 
Curran, E.B., R. L. Holle and R. E. Lopez, 1995.  Lightning Fatalities, Injuries and Damage 
Reports in the United States, 1959-1994: National Weather Service, Scientific Services 
Division, Ft Worth, TX. NOAA tech memorandum NWS SR-193. 
http://www.crh.noaa.gov/pub/ltg/lightning_statistics.html#USA_map_casualties  
 
Federal Emergency Management Agency (FEMA), 2004c.  Backgrounder:  Thunderstorms 
and Lightning.  http://www.fema.gov/hazards/thunderstorms/thunder.shtm  
 
Montana Disaster and Emergency Services (MDES), 2003.  State of Montana Department of 
Military Affairs Disaster and Emergency Services Division.  Fax to C. Vandam dated 8/6/03.  
 
National Climatic Data Center (NCDC), 2004.  Event Record Details.  NOAA.   
http://www.ncdc.noaa.gov/oa/ncdc.html   
 
National Oceanic and Atmospheric Administration (NOAA), 2004b.  National Weather 
Service, Climate Prediction Center, U.S. Drought Assessment and On-Line Data. 
http://www.cpc.ncep.noaa.gov/products/expert_assessment/drought_assessment.html and 
http://www.ncdc.noaa.gov/oa/climate/climatedata.html  
 
National Oceanic and Atmospheric Administration, (NOAA), 2004c. National Environmental 
Satellite Data and Information Service National Climatic Data Center, Asheville, NC 28801-
5001.   
http://nndc.noaa.gov/?http://ols.nndc.noaa.gov/plolstore/plsql/olstore.prodspecific?prodnu
m=C00580-PUB-A0001  
 
National Oceanic and Atmospheric Administration, (NOAA), 2004d.  Storm Prediction Center 
– Frequently Asked Questions.  http://www.spc.noaa.gov/faq/ 
 
National Weather Service (NWS), 2004.  Billings and Great Falls Weather Forecast Offices. 
http://www.wrh.noaa.gov/Billings/questions/q27.shtml ; and 
http://www.wrh.noaa.gov/Greatfalls/tfx.php?TEXT+precipcomps.html.  
 
Tornado Project Online (TPO), 2004.   http://www.tornadoproject.com/ 
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3.3.10  Wildland and Rangeland Fires 

wildland or rangeland fire 
wildland/urban 

interface (WUI) is defined as the zone where stru

3.3.10.1 Background 

 
Wildland and rangeland fires are hazards that impact Montana every year.  In mild fire 
seasons, there may be relatively small timber and crop resource losses.  In extreme years, 
there can be resource devastation, habitat destruction, structure losses and deaths.  
Historically, fire has been an integral part of forest and grassland regeneration.  Fire plays 
an important role in the growth and generation of healthy forest and grassland habitats.     
 
A is an uncontrolled fire, a term which includes grass fires, 
forest fires, and scrub fires, be they man caused or natural in origin.  The 

ctures and other human development 
meet or intermingle with undeveloped wildland or vegetative fuel.   
 

 
 As residential areas expand into relatively untouched wildlands, people living in the 

wildland/urban interface are increasingly threatened by forest fires. Protecting structures 
in the wildland from fire poses special problems and can exhaust firefighting resources. 

 Montana Department of Natural Resources and Conservation (MDNRC) data for fire 
starts from 1994 through 2003 show 53% of wildfires were started by lightning.  Other 
major human caused ignition sources were debris burns (13%); campfires (10%); 
railroad starts (3%); and equipment caused fires (3%) (MDNRC, 2004b). 

 Since 1933, 38 wildland fire fatalities have occurred in Montana.  Twenty of these deaths 
were from burnovers (such as the Mann Gulch Tragedy), 7 were in aircraft crashes, 5 
from falling snags, 2 in motor vehicle accidents, 2 from training accidents, 1 from 
hypothermia, and 1 from a heart attack (NIFC, 2004) 

 Forest fuels are of primary concern in Western Montana where crown fire potential is 
high in many areas, including some areas along the wildland/urban interface.  In the 
valleys and agricultural areas of western Montana, sagebrush and dry grass may also 
provide sufficient fuels for wildfires.  

 Dry grass, associated with rangeland and farmland Conservation Reserve Program 
(CRP), is a primary fuel for eastern Montana wildfires.  The rate of fire spread varies 
directly with wind speed. The windy conditions typical to the region can cause wildfires 
to spread rapidly.  In addition, eastern Montana has areas of ponderosa pine, sagebrush, 
and other fuels subject to wildfires. 

 If heavy rains follow a major fire in steep terrain, other natural disasters can occur, 
including landslides, mudflows, and floods. Once ground cover has been burned away, 
little is left to hold soil in place on steep slopes and hillsides. 

 Wildland fire is part of the natural ecological process of many ecosystems.  The effects 
of fire can retard or accelerate the natural development of plant communities, alter 
species diversity, change nutrient flows, and interact with other physical, chemical, and 
biological systems.  Without wildland fires, the ecological health of many forests, 
rangelands, and wilderness areas decline.  

 Wildland fires occur naturally and are one of the many natural sources of airborne 
particulate matter (tiny particles such as dust, soot, etc.)  Particulate matter is the main 
pollutant of concern from smoke because it can lead to serious health problems.  Smoke 
can also adversely affect the clarity (visual range) of our air. 

Sources:  NIFC, 2004; FEMA 2004d, Maxim, 2003a, 2003b. 
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3.3.10.2 History of Wildland and Rangeland Fires in Montana 
 
Wildland and rangeland fires occur every year; they are part of the normal vegetative cycle 
for forest and grasslands in the state.  The frequency at which they occur depends on the 
forest and vegetation type and the prevailing weather conditions.  Historically, vegetation 
types influenced the fire recurrence intervals, but fire regimes have been altered through 
fire suppression and changes in the landscape.  Fire suppression has increased the amount 
of fuels available to burn and decreased the separation of fuels, resulting in greater 
undergrowth and denser vegetation.  These changes have increased fire severity and 
frequency, compared to the fire regime prior to the twentieth century.  An added factor in 
fire recurrence is the weather and drought, including extended periods of low precipitation, 
insect infestation, and heat that increase the potential severity of a fire season.  When these 
conditions mix with high winds, low humidities, high temperatures, and/or dry lightning 
storms, the fires can be devastating.      
 
By all historical records, the Great Idaho fire of 1910 in northern Idaho and western 
Montana was the largest forest fire in American history.  The fire burned 3 million acres, 
killed 86 people, destroyed numerous towns in northern Idaho and western Montana, and 
by some accounts, most of the destruction occurred in 6 hours.  The hurricane winds of 
August 20 and 21, 1910 turned numerous fires scattered throughout the region into a blow-
torch.  The fire occurred when the US Forest Service was a fledgling agency that lacked the 
personnel, equipment, and communications to effectively address wildfire.  Even with 
today’s technology and resources devoted to wildland fire fighting, that magnitude of fire 
could occur again, given similar conditions.   
 
Since 1988, Montana has experienced an increase in the size and intensity of fires.  The 
Greater Yellowstone Fire of 1988 covered 2.3 million acres, employed an estimated 25,000 
firefighters, and cost nearly $120 million for fire suppression.  One firefighter and one pilot 
died and structure losses were estimated at $3 million (YPN, 2004).  Fires in western 
Montana in 2000 and 2003 were again devastating, burning 1.2 million acres in 2000 and 
730,000 acres in 2003 (MDNRC, 2004b).     
 
Grassland fires in eastern Montana have been equally as devastating.  In July 1999, the 
Fishel Creek Fire threatened the town of Musselshell.  The fire burned 33,000 acres, one 
home and threatened the evacuation of Musselshell.  Later that same year, a grassfire 
burned 18,000 acres and a portion of the town of Outlook, causing $4 million in damages 
(Maxim, 2003b).  In all, about 105,000 acres burned in 5 hours in eastern Montana that 
night.  In July 2003, the Missouri Breaks Complex in Eastern Garfield County burned 
130,927 acres and destroyed eight structures and 610 miles of fence. 
 
Table 3.3.10-1 lists some of some of the most serious forest fires in Montana history.  
Some were significant because of their size, others because of the value of the resources 
lost or the number of lives lost.  Many other fires, too many to mention, have affected the 
lives and property of Montanans.  Table 3.3.10-2 shows the total number of fires and 
acreage burned by year in Montana.  
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Table 3.3.10-1 Historically Significant Wildland Fires in Montana 

Date Name Location Acres Significance 
Suppression 

Costs 

1910 Great Idaho 
Idaho and 
Montana 

3,000,000 85 Lives Lost  

1949 Mann Gulch Montana 4,339 13 Smokejumpers Killed  

1988 
Greater 
Yellowstone 
National Park 

Montana, Idaho 
and Wyoming 

2,281,800  
Large Amount of Acreage 
Burned; 52 buildings 
destroyed or damaged.  

$120 Million 

1988 
Canyon 
Creek 

Montana 250,000 
Large Amount of Acreage 
Burned 

 

2000 
Bitterroot 
Complex and 
others 

Montana, 
Idaho, Alaska, 
Oregon, 
Washington, 
Wyoming 

8,000,000 
nationwide; 
1,160,145 in 
Montana 

Large Amount of Acreage 
Burned 

$2.1 Billion 
nationwide 

 

2003 
Various 
Montana 
fires 

Montana 378,000 
5 residences and 3 buildings 
burned, 2800 buildings 
threatened 

$168.6 Million 
in Montana 

Source:  NIFC, 2004;  USDA Forest Service, 2003 as of September 10, 2003; NOAA, 2004a; FEMA, 2004d 
 
 
 
Table 3.3.10-2 Fire and Burned Acreages in Montana by Year 

Year Fires Acres 
1991 1,496 122,530 
1992 1,500 32,787 
1993 670 6,055 
1994 2,743 281,430 
1995 1,113 22,171 
1996 1,836 246,498 
1997 882 9,731 
1998 1,781 117,090 
1999 1,932 87,569 
2000 2,802 1,160,145 
2001 1,463 146,819 
2002 1,372 119,309 
2003 2,326 736,809 

Source: MDNRC (2004b) 
 
 

 
Requests for public assistance for wildland and rangeland fires can be from the State and/or 
Federal level.  The Governor of Montana may declare an Executive Order (EO) that will 
permit the use of State funds or activation of Montana National Guard.  FEMA may authorize 
Fire Management Assistance Grants (FMA), formerly Fire Suppression Assistance (FSA), to 
local and State agencies for fire suppression.  These funds are exclusive of other firefighting 
costs on Federal land by Federal agencies.  In extreme fire years, the Governor may request 
a Presidentially Declared Disaster for a wildland fire.  This has occurred twice:  in 1988 for 

3.3.10.3 Declared Disasters and Emergencies from Wildland and Rangeland 
Fires  
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most of the state; and in 2000 for 3 counties.  Table 3.3.10-3 shows wildfire disasters or 
emergencies declared in Montana.  
 
Table 3.3.10-3 Montana Disaster Declarations from Wildfire. Sources:  MDES, 

2003; FEMA, 2004f (2003 data) 
Date Event Federal State Local 
August 1, 1979 Forest Fires.  National Guard Activation    $8,411   
August 1988 Wildland Fires.  All counties in the State.       

Wildland Fires (EO 10-90).  National Guard 
Activation.   

  $7,190 August 1, 1990 

Department of State Lands  $83,252 

$24,205 

November 1, 1990 Wildland Fires (EO 15-90).  National Guard 
Activation.  Beartooth Complex, Lewis & Clark 
County.  

      

November 1, 1990 Wildland fire (EO 17-90).  Turkey Fire,  No 
claim submitted. 

      

May 1, 1991 Wildland Fires (EO 05-91).         
June 1, 1991 Wildland Fires (EO 10-91).         
October 1, 1991 Wildland Fires (EO 31-91).         
October 1, 1991 Wildland Fires (EO 33-91).     $49,882   
March 1, 1992 Wildland Fires (EO 06-92).         
August 1, 1992 Wildland Fires (EO 15-92).         
July 27, 1994 Wildland Fires (EO 12-94)        
July 27, 1994 Wildland Fires (EO 13-94)        
August 10, 1994 Wildland Fires (EO 14-94)        

Wildland Fires (EO 15-94)        
FEMA-MT-2111-FSA; FEMA to DNRC: $2,875,413     
FEMA-MT-2111-FSA; FEMA to DES: $11,716     

August 16, 1994 

FEMA-MT-2110-FSA;  Wilderness Complex 
Fire-Lincoln Co., FEMA share to DES: 

$16,959     

August 23, 1994 Wildland Fires (EO 17-94) Executive Order 
amending EO 15-94 to read as a disaster 
rather than an emergency for the same 
counties. 

      

September 9, 
1994 

Wildland Fires (EO 19-94)        

August 10, 1996 Wildland Fires (EO 20-96)    $11,332   
August 16, 1996 Wildland Fires (EO 21-96)    $151,644   
September 5, 
1996 

Wildland Fires (EO 23-96)    $3,710   

Wildland Fires (EO 15-98)  MT DES costs:  $10,663   September 2, 
1998 National Guard costs:   $36,300   
July 26, 1999 Wildland Fires (EO 10-99)  

FEMA-2266-FSA-MT: Fishel Creek Complex 
Fire - Musselshell County; DNRC & FEMA 
Costs: 

$580,729 $388,150   

November 5, 1999 Wildland Fire (EO 17-99) Disaster Declaration 
for the Town of Outlook.  Railroad paid for all 
the costs that the Town of Outlook incurred. 

    $126 

Wildland Fires (EO 17-00)  
FEMA-2314-FSA-MT: FEMA share to MT DES: 

$1,274,147     

FEMA share to National Guard: $2,594,944     
FEMA share to DNRC: $19,699,209     

July 24, 2000 

County share:    $128,812 
Wildland Fires (EO 18-00)  
FEMA-2317-FSA-MT: FEMA share to DES 

$837,410     

FEMA share to National Guard:  $208,779     
FEMA share to DNRC: $12,292,971     

July 27, 2000 

County share:    $38,516 
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Table 3.3.10-3 (continued) Montana Disaster Declarations from Wildfire. 
Sources:  MDES, 2003; FEMA, 2004f (2003 data) 

Date Event Federal State Local 
FEMA-2318-FSA-MT 
Beaverhead and Madison Counties; FEMA 
share to MT DES 

$50,912     

FEMA share to National Guard:  $1,048     
FEMA share to DNRC: $91,940     

July 27, 2000 

FEMA share to State: $4,807    
FEMA-2320-FSA-MT 
FEMA share to DES:   

$103,366     

FEMA share to National Guard: $91,287     
FEMA share to DNRC: $5,166,893     
County share:    $40,378 

July 27, 2000 

FEMA to State: $5,640    
Wildland Fires (EO 20-00)  
FEMA-1340-DR-MT: Federal Share: 

$11,579,000    

FEMA-2321-FSA: FEMA share to DNRC:   $91,940    
FEMA-2326-FSA: FEMA share to DES:  $70,842     
County share:    $36,150 

August 16, 2000 

FEMA to State: $21,483    
August 16, 2001 Wildland Fires (EO 20-01)        
September 3, 
2001 

Wildland Fires (EO 22-01)        

Wildland Fires (EO 14-03).      
FEMA-2483-FM-MT, Missouri Breaks Complex, 
Garfield County  $256,726   $76,690   $8,885  
FEMA-2484-FM-MT, Robert Fire, Flathead 
County  $420,963   $115,082   $25,240  

July 18, 2003 

FEMA-2485-FM-MT, Wedge Canyon Fire, 
Flathead County  $351,321   $6,730  $110,377  

August 7, 2003 Wildland Fires (EO 16-03).      
 FEMA-2488-FM-MT, Hobble Fire, Sweet Grass 

and Stillwater Counties  $1,094,812   $334,807   $30,130  
 FEMA-2489-FM-MT, Cherry Creek Fire, 

Sanders County  $3,865   $769   $519  
 FEMA-2490-FM-MT, Mineral & Missoula Fire 

Zone & Cooney Ridge Fire Complex, Mineral, 
Missoula and Ravalli Counties  $9,044,295   $2,944,971   $69,794  

 FEMA-2492-FM-MT, Lincoln Complex, Lewis & 
Clark and Powell Counties  $740,657   $243,476   $3,410  

 FEMA-2494-FM-MT, Flathead Fire Zone, 
Flathead County   $637,540   $130,470   $82,043  

Total Costs   $70,067,336 $4,603,529 $598,585 

 
Wildfires have a profound effect on the forest product industry and recreational businesses.  
The U.S. Small Business Administration (SBA) can make declarations to provide assistance 
to businesses that are directly affected by forest fires.  The SBA issued the following 
disaster declaration in 2003:  
 

2003 SBA Declaration #9W74 – Forest Fire:  Small Businesses in Beaverhead, 
Broadwater, Carbon, Cascade, Chouteau, Deer Lodge, Flathead, Gallatin, Glacier, 
Golden Valley, Granite, Jefferson, Lake, Lewis & Clark, Lincoln, Madison, Meagher, 
Mineral, Missoula, Park, Pondera, Powell, Ravalli, Sanders, Silver Bow, Stillwater, 
Sweetgrass, Teton, Toole, Wheatland, and Yellowstone Counties are eligible to apply 
for a low-interest Economic Injury Disaster Loan from the SBA.  These loans are 
available to small businesses that have suffered financial losses as a result of Forest 
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Fires in 2003.  These loans cannot address physical damages caused by the disaster 
(US SBA, 2004).  
 
 

 
 

Photo 3.10-1 Granite Creek, Montana, 
August 21, 2003 -- Safety Officer Tom 
Nash from Virginia directs a firefighter 
crew bus through an area where fires had 
advanced. Crews were directed to pull 
back from the Hopeful 2 fire because high 
winds caused the fire to run. Photo by 
Andrea Booher/FEMA  
 
 
 
 
 
 

 
 
 
 
Photo 3.10-2 A ball of flames 
rolls skyward as part of the 
Fridley Fire engulfs a stand of 
trees Monday, Aug. 20, 2001 
between Fridley and Eightmile 
Creeks southwest of Livingston, 
Mont.  Erik Petersen/Associated 
Press.  Photo Source: 
Montanafires.com, 2004. 
 

 

 
All of Montana is vulnerable in one form or another to wildland and rangeland fires.  The 
probability and severity of fires are highly dependent upon weather conditions and fuel 
conditions and thus will change from year to year.   Fire is predicated on drought conditions, 
and Montana’s wildlands and rangeland is more capable of supporting fires following and 
during drought years than in "normal" years.  Extreme dry periods in Montana have 
coincided with big fire years.  The most severe and extensive fires on record from the first 
half of the 20th century occurred during periodic droughts, including those of 1889, 1910, 
1919, 1926, 1934, and 1967 (Cilimburg & Short, 2003). 
 

 
 
3.3.10.4     Vulnerability to Wildland and Rangeland Fires 
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Exclusive of weather, other factors can contribute to the probability and intensity of fires, 
thus making the fires burn hotter, become harder to suppress, and result in structure loss 
and loss of life.  More than 100 years of excluding fire from forested areas, combined with 
past land-use practices, have altered the landscape.  The resulting changes include a heavy 
buildup of dead vegetation, dense stands of trees, a shift to species that have not evolved 
and adapted to fire, and, occasionally, even an increase in non-native fire-prone plants.  
Because of these conditions, today's fires tend to be larger, burn hotter, and spread farther 
and faster, making them more severe, more dangerous, and more costly in human, 
economic, and ecologic terms (NIFC, 2004).  
 
In central and eastern Montana, rangelands are also vulnerable to wildfires.  Dry grass and 
sagebrush are highly flammable and can spread fire quickly over a wide area.  The USDA 
Farm Service Agency’s (FSA) Conservation Reserve Program (CRP) is a voluntary program 
available to agricultural producers to help them safeguard environmentally sensitive land.  
Producers enrolled in CRP establish long-term, resource-conserving covers to improve the 
quality of water, control soil erosion, and enhance wildlife habitat.  In return, FSA provides 
participants with rental payments and cost-share assistance.  Generally, CRP acreage may 
not be hayed or grazed during the Primary Nesting Season for certain wildlife unless under 
emergency or managed conditions.  Although the CRP may benefit the environment in many 
respects, the program may also increase the fire risk in nearby communities. (USDA Farm 
Service Agency, 2004) 
 

 
To assess the state’s vulnerability to fire we need to understand how fire has historically 
shaped and maintained the forest and grassland ecosystems.  Fire is a natural process in 
Montana’s forests and grasslands, but different vegetative communities have different fire 
patterns or fire regimes.  Some vegetative communities burn frequently in low severity fires 
while others burn less frequently but with great severity and mortality to the dominant 
overstory vegetation.  Schmidt (2002) categorized historic fire regimes into the following 
five general categories: 
 

Type I   0–35-year frequency  low severity 
Type II  0–35-year frequency  stand-replacement severity 
Type III  35–100+ year frequency mixed severity 
Type IV  35–100+ year frequency stand-replacement severity 
Type V  200+ year frequency  stand-replacement severity 

 
Frequency describes the average number of years between fires.  Severity is the effect of 
the fire on the dominant overstory vegetation.  Low severity is when more than 70% of the 
understory and 90% of the overstory vegetation survives.  Mixed severity is when there is 
mixed severity of the overstory and typically resulting in mosaic burn patterns.  Stand-
replacement severity results in mortality to over 90% of the overstory and 80% of the 
understory vegetation (Schmidt, 2002).    
 
Ponderosa Pine forests in lower elevations of western Montana are considered Type I fire 
regimes.  Grasslands and rangelands in central and eastern Montana are considered Type II 
fire regimes, because fire normally burns most of the vegetation.  Forests in the upper 
elevations of western and central Montana that include Subalpine fir and Engleman spruce 
are considered Type V because fire is infrequent, but when it occurs it results in high 
mortality. 
 

3.3.10.4.1    Fire Regimes/Condition Class 
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When land use and fire suppression interrupt historic fire regimes, vegetation densities 
increase and fire fuels can build-up.  These changes can alter the size of fires, the intensity 
of the fires, and its potential severity.  For example, if fire is suppressed in ponderosa pine 
forests, the understory may begin to support Douglas fir in dense patterns.  When fire 
occurs, the increased fuels generate hotter fires that may result in mortality to ponderosa 
pines which are normally fire resistant.  Changes in these fire patterns are identified as fire 
condition classes.  The greater departure from normal historic fire regimes result in an 
increasing fire condition class as described below:  
 
Condition Class 1  Fire regimes are within an historical range and the risk of losing key 

ecosystem components is low.    
Condition Class 2  Fire regimes have been moderately altered from their historical range. 

The risk of losing key ecosystem components is moderate.  This 
results in moderate changes to one or more of the following:  fire size, 
intensity and severity, and landscape patterns.  Vegetation attributes 
have been moderately altered from their historical range. 

Condition Class 3  Fire regimes have been significantly altered from their historical range. 
The risk of losing key ecosystem components is high.  Fire frequencies 
have departed from historical frequencies by multiple return intervals. 
This results in dramatic changes to one or more of the following:  fire 
size, intensity, severity, and landscape patterns.  Vegetation attributes 
have been significantly altered from their historical range (from 
Schmidt, 2002). 

 
Schmidt (2002) mapped the fire condition class across the country in 1 km grid cell size.  
Figure 3.3.10-1 shows the Montana portion of the mapping.  Please note that this 
methodology may not accurately represent the conditions in specific locations, but provides 
a broader picture of the entire state.  Local hazard assessments provide greater detail on 
the specific wildfire hazards in each community.  
 

 
As identified above, all of Montana is vulnerable to fire.  In any given year, wildfire can 
break out in any part of the state and impact rangelands, grasslands, and forests.  They can 
endanger the communities that have developed in the wildland/urban interface and 
firefighters that must contain and prevent losses.  Those areas where land use practices, 
fire suppression, and/or insect infestations have changed the fire condition class may be 
more vulnerable to the impacts from fire.  Fires in these areas may burn hotter, may be 
more unpredictable, and have a greater potential for stand replacement severity.  These 
types of fires may also reduce the abilities of firefighters to contain losses and may expose 
those fighting fires and living near fires to increased risks.   
 
Counties with increased vulnerabilities may be those with high percentages of forest land 
under fire class condition II and III or those counties with a high percentage of cropland in 
the federal Conservation Reserve Program (CRP).  Table 3.3.10-4 identifies counties that 
have more than 40% of total land area mapped as fire condition class II and III.   Table 
3.3.10-5 identifies the counties with more than 20% of cropland in CRP.  These counties 
are shown on Figure 3.3.10-2 
 
 
 
 
 

3.3.10.4.2    Statewide Vulnerability to Wildland and Rangeland Fires 
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Table 3.3.10-4 Counties with Highest Acreage Class II/III Condition Class  
 Source: Schmidt, 2002. 
County County Condition Class II Condition Class III 
 Total Acres Acres % Area Acres % Area 

Flathead 3,354,005 1,083,804 32.31% 1,660,054 49.49% 
Lincoln 2,344,762 934,800 39.87% 704,745 30.06% 
Missoula 1,671,175 892,792 53.42% 474,937 28.42% 
Carbon 1,316,784 855,232 64.95% 25,946 1.97% 
Ravalli 1,532,324 847,819 55.33% 392,156 25.59% 
Sanders 1,780,466 739,339 41.53% 692,883 38.92% 
Lewis & Clark 2,232,434 641,980 28.76% 356,573 15.97% 
Powell 1,488,960 626,906 42.10% 384,743 25.84% 
Granite 1,106,345 569,578 51.48% 258,472 23.36% 
Mineral 780,785 353,361 45.26% 232,279 29.75% 
Lake 1,055,355 243,399 23.06% 257,237 24.37% 
Silver Bow 459,008 176,186 38.38% 55,599 12.11% 
Deer Lodge 473,151 170,503 36.04% 45,467 9.61% 
 
Table 3.3.10-5 Counties with >20% Cropland Under CRP 
   Source: USDA, Farm Service Agency, 2004. 
County County Cropland Current Active CRP 
 Total Acres Total Acres Acres % Cropland % County 

Daniels 912,715 591,902 148,051 25.01% 16.22%
Hill 1,865,477 1,217,393 300,522 24.69% 16.11%
Liberty 925,755 627,750 139,023 22.15% 15.02%
Sheridan 1,091,671 705,809 158,775 22.50% 14.54%
Toole 1,244,848 705,972 178,888 25.34% 14.37%
Roosevelt 1,515,444 781,018 172,377 22.07% 11.37%
Teton 1,465,710 597,232 152,016 25.45% 10.37%
McCone 1,715,096 567,418 143,697 25.32% 8.38%
Valley 3,237,540 840,810 209,585 24.93% 6.47%
Wibaux 568,968 170,950 36,302 21.24% 6.38%
Dawson 1,523,385 465,669 93,540 20.09% 6.14%
Blaine 2,711,308 684,743 162,854 23.78% 6.01%
Golden Valley 752,063 190,092 45,166 23.76% 6.01%
Phillips 3,333,350 628,501 169,580 26.98% 5.09%
Prairie 1,113,873 164,939 39,073 23.69% 3.51%
Musselshell 1,196,012 161,546 41,100 25.44% 3.44%
Richland 1,344,527 513,121 118,906 23.17% 8.84%
 
In addition to the above county analysis, the BLM completed a communities at risk analysis 
across the state, identifying fire risk factors immediately around Montana communities 
(Dannenberg, 2004).  Data was collected on vegetation, slope, aspect, weather factors, 
development density, and building materials within a 5-mile radius of 622 towns and cities 
in Montana.  The assessment method was adapted from the “Wildland/Urban Interface Fire 
Hazard Assessment Methodology” as developed by the National Wildland/Urban Interface 
Fire Protection Program, 1998 (Firewise, 2004).   
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The results of the BLM communities risk assessment showed that 241 of the 622 
communities in Montana (38.8%) were rated with an extreme or high fire danger rating.   
These communities and their relative risk to wildfire and rangeland fire are shown on 
Figure 3.3.10-2.      
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     Figure 3.3.10-1 Fire Condition Class 
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Figure 3.3.10.2  Wildfire Vulnerability 
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3.3.10.4.3    Review of Potential Losses in Local PDM Plans 
 

 $3.5 million in 

$9 million 
$22 million.  The 

 
3.3.10.4.4    Vulnerability to State Property 
 

$14 million a
$7 million 

Of the 6 counties that have completed local PDM Plans, 5 identified wildfire as a significant 
hazard, and 3 identified it as one of the top three hazards.   
 
 Broadwater County ranked wildfire as the second-highest hazard within the county with 

the potential to have a moderate impact on the population and economy.  Wildfire could 
cause up to property damage. 

 Daniels County identified wildfire as a very frequent hazard and estimated approximately 
in building value is at risk in the county. 

 Valley County determined building risk to wildfire was estimated to be 
County ranked wildland fire third among hazards in relation to building risk. 

While structure loss can occur from wildland fire, most of the losses are related to timber 
and crop resources and the potential loss of life.  State property that could be vulnerable to 
wildland fires includes leased cropland and State forest property.  Leased cropland returns 
approximately nnually to the State.  Timber production from State-owned 
timber tracts returned in FY 2003.  The exposure of leased cropland and timber 
lands is low, as the return from these properties is relatively small. 
 
State buildings located in counties with a high vulnerability to wildfire are considered to be 
indirectly exposed to wildfire.  Those counties include two universities, the Capitol Complex, 
and state prison.  Table 3.3.10-6 identifies the structure and content value of state-owned 
facilities in those counties shown in Figure 3.3.10-2.   
 
Table 3.3.10-6 State Building Values in Counties Highly Vulnerable to Wildland 

Fires (State-Owned Building/Content value in dollars) 
County Building Value Contents Value Total Value FTEs 
Carbon          $1,010,481          $216,204          $1,226,685               21  
Deer Lodge        $49,981,239       $9,240,703        $59,221,942             469  
Flathead        $28,929,471       $7,916,880        $36,846,351             438  
Granite             $310,654           $70,163             $380,817                5  
Lake          $3,424,220       $1,093,218          $4,517,438               75  
Lewis and Clark      $254,998,224   $125,124,161      $380,122,385          6,283  
Lincoln          $2,857,248       $1,328,529          $4,185,777               69  
Mineral             $525,092          $251,597             $776,689                7  
Missoula $391,640,945 $151,210,662 $542,851,607 3,375 
Powell        $62,140,542     $12,434,271        $74,574,813             456  
Ravalli          $8,129,730       $1,892,662        $10,022,392               67  
Sanders             $913,908          $570,585          $1,484,493               33  
Silver Bow        $72,856,024     $33,575,041      $106,431,065             398  
Totals $877,717,778 $344,924,676 $1,222,642,454 11,696 
From PCIIS database (2004), Montana Department of Administration, Risk Management & Tort Defense Division. 

Assessing the wildland and rangeland fire hazard is greatly limited by the data currently 
available.  Wildfires are dependent on so many factors that determining the vulnerability to 
a community is rather subjective and relies on a complex combination of variables.  In 
addition, in a state such as Montana, with mountains in the west and grasslands to the east, 
a method to assess one area does not work on another.  Therefore, the ability to conduct a 
comprehensive, statewide assessment is rather limited.  In addition, to effectively 

 
3.3.10.5 Wildland and Rangeland Fires Data Limitations 
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determine vulnerability of State property, data identifying locations of State buildings is 
necessary.  The current PCIIS building database is not geo-referenced and cannot be 
effectively related to spatial coordinates except in general locations (by city or zip code 
centroid). 
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4.0 MITIGATION STRATEGY 
 
4.1  MITIGATION GOALS, OBJECTIVES, & ACTIONS 
 
For years, the federal, state, tribal, and local governments, business, organizations, and 
individuals have spent trillions of dollars recovering from disasters.  Mitigation works to 
reduce those losses, both fiscal and those that cannot be given a price, such as a life or 
sentimental items, by preventing the losses and even sometimes the disaster.  With a 
comprehensive overview of the hazards that threaten Montana, goals and objectives have 
been developed to mitigate potential losses from those hazards.  These goals represent a 
global vision and a general direction for mitigation activities.  The objectives are more 
specific and suggest actions that can be taken to meet the objectives. 
 
These goals, objectives, and potential actions were initially developed based on input 
received from participants in the May 2004 Stakeholders meeting.  The participants 
provided input based on the data derived from the hazard assessment.  The hazard 
technical groups further developed, refined, and expanded the goals, objectives, and 
potential actions.  Local PDM plans, post-disaster reports, and other program plans related 
to mitigation, as described in Section 2.3, were reviewed for incorporation into this 
mitigation strategy.  In many cases, the recommended activities overlapped, thus providing 
greater support for many of the actions listed here.  Finally, the results were presented to 
the Stakeholders in a draft review meeting.  Public comment was additionally encouraged 
through the State DES website.  All stakeholders from federal, state, local, tribal, and 
private organizations were encouraged to participate throughout this process. 
 
These goals and objectives serve as the framework for future mitigation funding and project 
decisions.  They shape the long term vision in the State of Montana for hazard mitigation.  
The prioritization of local project requests and statewide initiatives will be representative of 
this strategy.  An extensive review of the projects listed in local plans was conducted.  
Although local plans identify specific projects, they are not included in this list unless they 
are part of a Statewide project or State infrastructure project because of the sheer numbers 
of projects proposed.  A methodology for prioritizing those projects for funding is outlined in 
Section 5.3. 
 
The Montana Disaster and Emergency Services organization is broken into six geographical 
districts (see Figure 4.1-1).  Each district has a state District Representative who acts as a 
liaison between the state office and the local coordinators.  Some District Representatives 
coordinated the determination of mitigation priorities for their districts.  The priority 
objectives for those districts are identified in the goals that follow.  Although, the priorities 
will not dictate what types of projects are funded, they may help to focus some of the State 
agencies and demonstrate to our federal, state, local, and tribal partners what the key 
mitigation activities in the various regions of Montana are.    
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Figure 4.1-1 Montana Disaster & Emergency Services Districts 
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Goal 1:  Maximize the use of mitigation actions that prevent losses from all 
hazards. 
 
Objective 1.1:  Continuously improve hazard assessments and the associated evaluation of 
vulnerabilities from all hazards.   
(District 5 priority) 
 
Types of potential actions: 

 Provide easily accessible GIS databases of hazard information to emergency managers 
 Provide easily accessible GIS databases of assets and populations to emergency 
managers 

 Continue studies of individual hazards 
 Conduct Level 1 HAZUS-MH analyses for all Montana counties 
 Improve Statewide HAZUS data 
 Determine GPS locations of all State buildings for detailed, non-public analysis 
 Conduct a non-public hazard assessment that utilizes specific State building locations and 
infrastructure locations to be used for mitigation actions and homeland security purposes 

 
Objective 1.2:  Increase the public awareness of hazards. 
 
Types of potential actions: 

 Develop State and local mitigation outreach plans 
 Conduct mitigation education in school programs 
 Promote earth science education of hazards in schools 

 
Objective 1.3:  Enable every citizen in Montana to receive critical warning information 
immediately no matter where he/she is. 
(District 3 priority) 
 
Types of potential actions: 

 Conduct a Statewide warning capability assessment 
 Develop a Statewide All-Hazard Emergency Alert System (EAS) plan 
 Develop a Satellite based warning system 
 Enhance the National Weather Service (NWS) EWarn system 
 Install technical siren systems 
 Install EAS encoders/decoders at dispatch centers 
 Place NOAA weather radios in critical facilities 
 Provide NOAA weather radio education 
 Expand and upgrade NOAA weather radio transmitters 
 Develop Reverse 911 systems 
 Promote real-time Internet information systems 

 
Objective 1.4:  Increase readiness for the protection of life and property during an event. 
 
Types of potential actions: 
 Develop evacuation plans 
 Identify and establish shelters 
 Place generators and/or hook-ups at critical facilities  
 Develop safe zones and shelter-in-place standards 
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Goal 2:  Increase the State’s capability to provide mitigation opportunities. 
 
Objective 2.1:  Motivate the public, private sector, and government agencies to mitigate 
against the effects of hazards. 
 
Types of potential actions: 
 Conduct mitigation training 
 Document mitigation successes 
 Explore economic incentives for mitigation 

  
Objective 2.2:  Coordinate and establish priorities for hazard mitigation projects at all 
levels in the State of Montana. 
 
Types of potential actions: 
 Continue outreach of mitigation project funding opportunities 
 Provide technical assistance with the environmental review process 
 Provide technical assistance for project development 
 Create an electronic database of completed mitigation projects in Montana 

 
Objective 2.3:  Create a unified mitigation community. 
(District 3 priority) 
 
Types of potential actions: 
 Increase the scope and participation of the State Hazard Mitigation Team 
 Develop a network for sharing programmatic procedures for new programs, successes, 
and lessons learned 

 Create MOU’s between mitigation players 
 Create a private advisory group for mitigation 

 
Objective 2.4:  Promote mitigation through supportive legislation and funding. 
(District 3 priority) 
 
Types of potential actions: 
 Streamline mitigation standards in state and/or local subdivision regulations 
 Create a funding mechanism that allows for mitigation programs to “start up” yet allows 
for sustaining the momentum generated in existing programs 

 Strengthen state and/or local building codes 
 Require growth policies consider natural and man-made hazards 
 Develop land use and growth policies that prevent or guide development in high hazard 
areas 

 Support recreational or conservation land use in high hazard areas 
 Create zoning ordinances that restrict development of hazard areas 
 Develop stormwater management regulations 
 Create a state funded grant program to assist with the 25% match for local governments 
 Adopt FEMA’s Disaster Resistant Universities model as policy for the entire Montana 
University System 

 Implement FEMA’s Disaster Resistant Universities guidelines at the Montana State 
University, Bozeman Campus 
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Objective 2.5:  Support mitigation planning at all levels.   
(District 5 priority) 
 
Types of potential actions: 
 Provide technical assistance to local governments 
 Continue mitigation planning training courses 
 Coordinate local plan development 
 Provide technical assistance with hazard mapping for rural communities without GIS 
capabilities 

 Encourage the assignment of a campus Emergency Response Planning and Disaster 
Prevention Coordinator at each Montana University System unit 

 Further integrate the HMGP Administrative Plan into the Statewide Hazard Assessment 
and Mitigation Strategy 
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Goal 3:  Mitigate the potential loss of life and property from flooding. 
 
Objective 3.1:  Increase the public awareness of flood mitigation. 
 
Types of potential actions: 

 Provide flood insurance education 
 Educate home and business owners on utility tie-downs 
 Support real estate disclosures 

 
Objective 3.2:  Reduce the number of current and future structures in the floodplain. 
 
Types of potential actions: 

 Acquire structures or land in the floodplain 
 Elevate structures in the floodplain 
 Relocate structures in the floodplain 
 Obtain conservation easements for land in the floodplain 
 Develop and improve upon model floodplain ordinances for local governments 
 Develop stricter local floodplain ordinances 
 Fully fund local floodplain managers 

 
Objective 3.3:  Prevent flooding of structures and infrastructure from inadequate storm 
drainage and poorly designed irrigation waterways. 
(District 3 priority) 
 
Types of potential actions: 

 Develop flood resistant landscape guidelines (berms, ponds, irrigation ditches, etc.) 
 Develop driveway/private road bridge and culvert guidelines 
 Install or upgrade culverts 
 Conduct streambank restorations 
 Install backflow valves 
 Install or upgrade storm drains 
 Elevate roadways (from Valley County plan20) 
 Create water retention basins 
 Upgrade bridges that inhibit water flow  
 Develop irrigation system guidelines 

 
Objective 3.4:  Provide adequate warning of flooding events. 
(District 3 priority) 
 
Types of potential actions: 

 Install river warning systems 
 Install real-time automated river gauges 
 Map burn areas and provide to NWS 
 Link critical information in real-time to dispatch centers 
 Develop and exercise emergency response plans that focus on mitigating the loss of life 
and property 

 

                                                 
20 Valley County, Montana Pre-Disaster Mitigation Plan, Valley County, Montana by Maxim Technologies, Inc., 
September 2003. 
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Objective 3.5:  Improve the effectiveness of flood insurance programs. 
 
Types of potential actions: 

 Provide flood insurance education 
 Develop mapping for unmapped flood prone areas 
 Update floodplain mapping of currently mapped areas 
 Establish a schedule for NFIP map reviews and updates 
 Provide outreach and technical assistance in joining the NFIP Community Rating System 
for reducing flood insurance premiums 

 
Objective 3.6:  Reduce the risk of dam or levee failure. 
 
Types of potential actions: 

 Remove high hazard, inadequate flood control structures 
 Repair dams and levees 
 Install dam failure alert systems (from Sheridan County plan21) 

 

                                                 
21 Sheridan County, Montana Pre-Disaster Mitigation Plan, Sheridan County, Montana by Maxim Technologies, Inc., 
September 2003. 
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Goal 4:  Reduce the community impacts of wildland and rangeland fires. 
 
Objective 4.1:  Reduce fuels in the wildland/urban interface (WUI). 
(District 3 priority) 
 
Types of potential actions: 

 Develop funded homeowner fuel reduction programs 
 Educate land owners in fuel reduction 
 Conduct controlled burns 
 Reduce forest fuels 
 Streamline the permitting process for fuel reduction 
 Reduce fuels along ingress and egress roadways 
 Conduct fuel reduction in utility right-of-ways 
 Work with insurance industry to provide mitigation incentives 
 Integrate air quality standards with fuel reduction 

 
Objective 4.2:  Reduce hazardous fuels in the rangeland areas. 
 
Types of potential actions: 

 Conduct fuel reduction on CRP acreage 
 Educate farmers, ranchers, landowners, and homeowners on specific rangeland fire 
problems 

 Create “fire break” networks (from Daniels22, Sheridan², and Valley¹ County plans) 
 Develop ordinances restricting CRP acreage near communities (from Sheridan County 
plan²) 

 Remove hazardous abandoned buildings (from Sheridan² and Valley¹ County plans)  
 Conduct weed control/mowing along railroads (from Valley County plan¹) 

 
Objective 4.3:  Accurately assess and address the current wildland/urban interface (WUI) 
problems at the subdivision level. 
(District 5 priority) 
 
Types of potential actions: 

 Develop county wildfire protection plans 
 Coordinate with federal and state land management agencies 
 Require water supply systems in existing subdivisions 
 Centralize fire history documentation 
 Develop a consistent Statewide fire risk assessment system 

 

                                                 
22 Daniels County, Montana Pre-Disaster Mitigation Plan, Daniels County, Montana by Maxim Technologies, Inc., 
July 2003. 
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Objective 4.4:  Encourage sustainable growth in wildland hazard areas. 
(District 3 priority) 
 
Types of potential actions: 

 Promote non-residential land uses of WUI areas 
 Develop stronger subdivision regulations 
 Enforce water supply requirements 
 Promote fire-resistant building materials 
 Enforce emergency access regulations 
 Develop sprinkler system programs 
 Promote real estate disclosures 
 Require adequate and safe road design in WUI areas 
 Promote Firewise standards for buildings and land use 
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Goal 5:  Reduce potential earthquake losses in Western Montana.  
 
Objective 5.1:  Strengthen existing residential, commercial, and government structures. 
 
Types of potential actions: 

 Conduct site evaluations of critical facilities 
 Coat windows in schools and critical facilities with shatter resistant films 
 Conduct non-structural mitigation in schools and hospitals such as equipment/furniture 
straps 

 Conduct non-structural and structural retrofits of government buildings, particularly 
critical facilities 

 Create residential and business retrofit programs 
 
Objective 5.2:  Provide for earthquake resistance in new construction. 
(District 3 priority) 
 
Types of potential actions: 

 Provide greater enforcement of current building codes 
 Develop model seismic building codes 
 Map earthquake risk zones and faults at the local government scale (from Silver Bow 
County plan23) 

 Create stronger building standards for critical facilities and structures housing vulnerable 
populations 

 
Objective 5.3:  Educate the public in earthquake mitigation and readiness. 
 
Types of potential actions: 

 Require earthquake drills in schools in Western Montana 
 Educate the public on household tie downs of heavy items and furniture 
 Encourage workplace earthquake drills in Western Montana 
 Expand and upgrade the earthquake monitoring network and reporting capabilities 
 Continue “Earthquake Preparedness Month” outreach activities during the month of 
October 

 Continue presentations and distribution of earthquake awareness materials 
 
Objective 5.4:  Harden State and community infrastructure from seismic hazards. 
(District 3 priority) 
 
Types of potential actions: 

 Retrofit bridges and overpasses for seismic stability 
 Retrofit public utility systems for seismic resistance 
 Install public utility shut off valves 
 Conduct seismic evaluations of dams (from Sheridan County plan²) 
 Educate transportation and utility employees on seismic hazards (from Broadwater 
County plan24) 

                                                 
23 Silver Bow County, Montana Hazard Mitigation Plan, Silver Bow County, Montana by Big Sky Hazard 
Management, February 2004. 
24 Broadwater County, Montana Hazard Mitigation Plan, Broadwater County, Montana by Big Sky Hazard 
Management, January 2004. 
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Goal 6:  Minimize economic impacts of drought. 
 
Objective 6.1:  Educate farmers and ranchers in fiscally preventing drought losses. 
 
Types of potential actions: 

 Improve drought insurance options for agriculture 
 Educate farmers on drought resistant crops 

 
Objective 6.2:  Educate farmers and ranchers in reducing physical losses during dry 
seasons. 
 
Types of potential actions: 

 Promote water conservation measures 
 Promote soil erosion prevention measures 
 Develop a system for distributing information on current conditions 

 
Objective 6.3:  Improve drought monitoring and assessments. 
(District 5 priority) 
 
Types of potential actions: 

 Continue to support the State Drought Advisory Committee 
 Install Statewide drought monitoring stations 
 Continue support of Local Drought Advisory Committees 
 Use long-term groundwater monitoring to assess drought conditions 
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Goal 7:  Reduce impacts from severe winter weather. 
 
Objective 7.1:  Increase public awareness of winter weather hazards. 
 
Types of potential actions: 

 Distribute winter driving and survival tips 
 Promote disaster supply and winter survival kits for homes and cars 
 Encourage landscape/tree trimming near power lines 

 
Objective 7.2:  Increase community capabilities to mitigate the loss of life. 
(District 3 and 5 priorities) 
 
Types of potential actions: 

 Develop special needs population plans 
 Develop sheltering-in-place plans 
 Upgrade or bury power lines 
 Identify critical infrastructure susceptible to extreme cold conditions 
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Goal 8:  Encourage mitigation of potentially devastating but historically 
less frequent hazards. 
 
Objective 8.1:  Identify and reduce potential losses from landslides and avalanches. 
 
Types of potential actions: 

 Identify and map areas of greatest landslide and avalanche potential 
 Use landslide and avalanche mapping in infrastructure and subdivision reviews 
 Conduct proactive scaling and reducing of back slopes 
 Create a landslide/avalanche technical committee (from Silver Bow County plan4) 

 
Objective 8.2:  Mitigate spills of hazardous materials from fixed and mobile sources. 
(District 3 priority) 
 
Types of potential actions: 

 Enforce hazardous materials reporting standards for fixed facilities 
 Install hazardous materials drains and catch basins at problem spots near waterways 
 Install security measures near fixed hazardous materials facilities 
 Enhance information capability on types of hazardous materials traveling transportation 
routes 

 
Objective 8.3:  Prevent acts of terrorism, violence, and civil unrest. 
(District 5 priority) 
 
Types of potential actions: 

 Support the mitigation related goals, objectives, and actions of the Montana Homeland 
Security Strategic Plan25 

 Increase security of critical facilities 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                 
25 Montana’s Homeland Security Strategic Plan, Montana Department of Military Affairs, Disaster and Emergency 
Services, December 17, 2003. 
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4.1.1  Proposed Statewide Initiatives 
 
Many of the projects proposed are the types of projects that are implemented at the local 
level.  Some, however, are statewide in nature and would be implemented by state 
agencies.  An implementation plan for those projects follows in Table 4.1-1.  Specific 
priorities will be developed when projects are considered for funding as documented in 
Section 5.3.  Otherwise, the highest priority objectives are listed by District in the previous 
section. 
 
Table 4.1-1 Plan Implementation for Proposed Projects 
Project Objective Lead Agency Funding Source 
Provide easily accessible GIS 
databases of hazard 
information to emergency 
managers 

1.1 DES, Montana State 
Library 

Existing budgets or 
grant 

Provide easily accessible GIS 
databases of assets and 
populations to emergency 
managers 

1.1 DES, Montana State 
Library 

Existing budgets or 
grant 

Conduct Level 1 HAZUS-MH 
analyses for all Montana 
counties 

1.1 DES PDM/HMGP grant 

Improve Statewide HAZUS data 1.1 USGS, DES Existing budgets or 
PDM/HMGP grant 

Determine GPS locations of all 
State buildings for detailed, 
non-public analysis 

1.1 Department of 
Administration, DES 

Existing budgets or 
Homeland Security 
grant 

Conduct a non-public hazard 
assessment that utilizes specific 
State building locations and 
infrastructure locations to be 
used for mitigation actions and 
homeland security purposes 

1.1 DES Homeland Security 
or PDM/HMGP grant 

Develop State mitigation 
outreach plans 

1.2 DES Existing budget 

Promote earth science 
education of hazards in schools 

1.2 Office of Public 
Instruction 

Existing budget 

Conduct a Statewide warning 
capability assessment 

1.3 DES, NWS PDM/HMGP or 
Homeland Security 
grant 

Develop a Statewide All-Hazard 
Emergency Alert System (EAS) 
plan 

1.3 DES, NWS PDM/HMGP or 
Homeland Security 
grant 

Promote real-time Internet 
information systems 

1.3 DES, NWS Existing budgets or 
grant 

Conduct mitigation training 2.1, 2.5 DES, FEMA Existing budgets 
Document mitigation successes 2.1 DES, DNRC Existing budgets or 

grant 
Continue outreach of mitigation 
project funding opportunities 

2.2 DES, DNRC Existing budgets 
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Table 4.1-1 (continued) Plan Implementation for Proposed Projects 
Project Objective Lead Agency Funding Source 
Provide technical assistance 
with the environmental review 
process 

2.2 DES, DNRC, DEQ, 
FWP, Montana 
Historical Society, 
FEMA 

Existing budgets 

Provide technical assistance for 
project development 

2.2, 2.5 DES, DNRC Existing budgets 

Create an electronic database 
of completed mitigation 
projects in Montana 

2.2 DES, DNRC Existing budgets 

Increase the scope and 
participation of the State 
Hazard Mitigation Team 

2.3 DES Existing budget 

Create a private advisory group 
for mitigation 

2.3 DES, SHMT, Private 
Sponsor 

Existing budgets 

Streamline mitigation standards 
in state and/or local subdivision 
regulations 

2.4 Legislature, DES Existing budgets 

Strengthen state and/or local 
building codes 

2.4 Legislature, 
Department of Labor 
and Industry, DES 

Existing budgets 

Require growth policies 
consider natural and man-made 
hazard 

2.4 Legislature, DES Existing budgets 

Create a state funded grant 
program to assist with the 25% 
match for local governments 

2.4 Legislature, DES State funds 

Adopt FEMA’s Disaster Resistant 
Universities model as policy for 
the entire Montana University 
System 

2.4 Commissioner of 
Higher Education 

Existing budget or 
grant 

Implement FEMA’s Disaster 
Resistant Universities guidelines 
at the Montana State 
University, Bozeman Campus 

2.4 Montana State 
University 

Existing budget or 
grant 

Coordinate local plan 
development 

2.5 DES Existing budget 

Provide technical assistance 
with hazard mapping for rural 
communities without GIS 
capabilities 

2.5 DES Existing budget or 
grant 

Encourage the assignment of a 
campus Emergency Response 
Planning and Disaster 
Prevention Coordinator at each 
Montana University System unit 

2.5 Commissioner of 
Higher Education 

Existing budget 

Further integrate the HMGP 
Administrative Plan into the 
Statewide Hazard Assessment 
and Mitigation Strategy 

2.5 DES Existing budget 

 

 
4-15 



The State of Montana Multi-Hazard Mitigation Plan and Statewide Hazard Assessment         October 2004 

 

Table 4.1-1 (continued) Plan Implementation for Proposed Projects 
Project Objective Lead Agency Funding Source 
Develop and improve upon 
model floodplain ordinances for 
local governments 

3.2 DNRC – Water 
Resources Division 

Existing budgets 

Map burn areas and provide to 
NWS 

3.4 DNRC – Forestry 
Division, USFS, BLM, 
BIA, FWP 

Existing budgets 

Develop mapping for unmapped 
flood prone areas 

3.5 DNRC – Water 
Resources Division, 
FEMA 

NFIP Map 
Modernization 
Funding 

Update floodplain mapping of 
mapped areas 

3.5 DNRC – Water 
Resources Division, 
FEMA 

NFIP Map 
Modernization 
Funding 

Establish a schedule for NFIP 
map reviews and updates 

3.5 DNRC – Water 
Resources Division, 
FEMA 

NFIP Map 
Modernization 
Funding and existing 
budgets 

Provide outreach and technical 
assistance in joining the NFIP 
Community Rating System for 
reducing flood insurance 
premiums 

3.5 DNRC – Water 
Resources Division, 
FEMA 

Existing budgets or 
CAP grant 

Centralize fire history 
documentation 

4.3 DNRC – Forestry 
Division, USFS, BLM, 
BIA, FWP 

Existing budgets or 
grant 

Develop a consistent Statewide 
fire risk assessment system 

4.3 DNRC – Forestry 
Division, USFS, BLM, 
BIA, FWP 

Existing budgets or 
grant 

Provide greater enforcement of 
current building codes 

5.2 Department of Labor 
and Industry 

Existing budget 

Develop model seismic building 
codes 

5.2 Department of Labor 
and Industry 

Existing budget or 
grant 

Create stronger building 
standards for critical facilities 
and structures housing 
vulnerable populations 

5.2 Legislature, 
Department of Labor 
and Industry 

Existing budgets or 
grant 

Require earthquake drills in 
schools in Western Montana 

5.3 Legislature, Board of 
Public Education 

Existing budgets 

Expand and upgrade 
earthquake monitoring network 
and reporting capabilities 

5.3 Montana Bureau of 
Mines and Geology 

Existing budget or 
grant 

Continue “Earthquake 
Preparedness Month” outreach 
activities during the month of 
October 

5.3 DES, Montana 
Bureau of Mines and 
Geology 

Existing budgets 

Educate transportation and 
utility employees on seismic 
hazards 

5.4 Department of 
Transportation, 
Public Service 
Commission, Utility 
Companies 

Existing budgets or 
grant 
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Table 4.1-1 (continued) Plan Implementation for Proposed Projects 
Project Objective Lead Agency Funding Source 
Develop a system for 
distributing information on 
current conditions 

6.2 Montana Drought 
Advisory Committee, 
NWS 

Existing budgets or 
grant 

Continue to support the State 
Drought Advisory Committee 

6.3 Legislature Existing budget 

Install Statewide drought 
monitoring stations 

6.3 Montana Drought 
Advisory Committee, 
USDA 

Grant 

Use long-term groundwater 
monitoring to assess drought 
conditions 

6.3 Montana Drought 
Advisory Committee, 
NWS, USDA 

Existing budgets or 
grant 

Distribute winter driving and 
survival tips 

7.1 DES, NWS Existing budget or 
grant 

Identify and map areas of 
greatest landslide and 
avalanche potential 

8.1 Department of 
Transportation, 
Montana Bureau of 
Mines and Geology, 
USGS 

Grant 

Create a landslide/avalanche 
technical committee 

8.1 Legislature, DES Existing budgets 

Enhance information capability 
on types of hazardous materials 
traveling transportation routes 

8.2 Department of 
Transportation 

Existing budget or 
grant 

Support the mitigation related 
goals, objectives, and actions of 
the Montana Homeland Security 
Strategic Plan 

8.3 DES Existing budget or 
grant 
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4.2  MITIGATION FUNDING SOURCES 

4.2.1  Current Mitigation Funding 

 
Funding for mitigation projects can come from a multitude of sources.  Some sources may 
be specifically designed for disaster mitigation activities, while others may have another 
overarching purpose that certain mitigation activities may qualify for.  The majority of the 
funding sources are recurring through legislation or continued funding.  Some, however, 
may be from an isolated instance of financial support.  Whenever possible, creative 
financing is encouraged.  Often, additional funding sources are found through working with 
other agencies or businesses to identify common or complementary goals and objectives. 
 

 
Presently, mitigation in Montana is funded through a number of sources, primarily federal.  
These sources, though, are often met with a match of in-kind services.  A description of 
each of the sources can be found in Table 4.2-1. 
 
Table 4.2-1 Current Mitigation Funding Sources 
Name Description Agency Typical Funding 
Community Assistance 
Program (CAP) 

Provides funding to States to assist 
communities in complying with NFIP 
requirements.  Managed by Montana 
DNRC. 

FEMA, NFIP $95,000 per year 

Dam Safety Program Provides funding to the State to promote 
dam safety through emergency action 
plans and exercises.  Managed by 
Montana DNRC. 

FEMA, State $117,000 per year 
federal and $106,000 
per year state 

Flood Mitigation 
Assistance Program 
(FMA) 

Provides pre-disaster funding for 
repetitive flood loss property reduction.  
Since many homeowners are not 
interested in these opportunities, often 
the funds go unused.  Managed by 
Montana DNRC. 

FEMA About $100,000 per 
year  

Hazard Mitigation Grant 
Program (HMGP) 

Provides post-disaster mitigation funding.  
Managed by Montana DES. 

FEMA $132,477 average 
per year, $298,073 
average per disaster 

Homeland Security 
Grants 

Through multiple grants, provides 
funding for homeland security activities 
identified in the state and local strategic 
plans.  Some projects can be considered 
mitigation.  Managed by Montana DES. 

DOJ, DHS $45M over past 3 
years including $1M 
for planning and 
$6.5M for security 
and prevention 

Map Modernization 
Program 

Provides funding to establish or update 
floodplain mapping.  Managed by 
Montana DNRC. 

FEMA, NFIP $30,000 for Phase 1 
in 2003 

National Fire Plan (NFP) Provides pre-disaster funding for 
primarily wildland fire mitigation, but also 
planning for all hazards.  Managed by 
DNRC. 

US Land 
Management 
Agencies 

$3M in 2003, $89K in 
2004 
 

Pre-Disaster Mitigation 
Competitive Grants (PDM-
C) 

Provides grants through a competitive 
process for specific mitigation projects, 
including planning.  Managed by Montana 
DES. 

FEMA $19,500  in first year 

Pre-Disaster Mitigation 
Program (PDM) 

Previously provided pre-disaster funding 
for mitigation planning and projects.  
Managed by Montana DES. 

FEMA $520,000 in Fiscal 
Years 2002 & 2003 
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Table 4.2-1 (continued) Current Mitigation Funding Sources 
Name Description Agency Typical Funding 
Reclamation and 
Development Grants 
Program 

Provides funding from the interest income 
of the Resource Indemnity Trust Fund to 
local governments for dam safety and 
other water related projects.  Managed 
by DNRC. 

State, DNRC $3,000,000 

Public Assistance (PA) Following a disaster, funds can be used to 
mitigate hazards when repairing damages 
to a public structure or infrastructure.  
Managed by Montana DES. 

FEMA/State N/A 

Individual Assistance (IA) Following a disaster, funds can be used to 
mitigate hazards when repairing 
individual and family homes. 

FEMA/State N/A 

 

 
Additional funding sources may exist that can be used to advance mitigation priorities.  
These sources, although, not explicitly used for mitigation, can be used to fund certain 
mitigation activities.  In the future, these funding sources will be pursued whenever 
possible.  In some cases, these funding sources have been used in the past and are 
currently being used in some local communities.  A list of alternative funding sources can be 
found in Table 4.2-2. 
 
Table 4.2-2 Alternative Mitigation Funding Sources 

4.2.2  Other Potential Mitigation Funding 

Name Description Agency 
AmeriCorps Provides funding for volunteers 

to serve communities, including 
disaster prevention. 

Corporation for National & 
Community Service 

Community Development Block 
Grant (CDBG) 

Often following a disaster, the 
state will receive a CDBG 
Supplement intended to do 
mitigation projects in the 
affected areas.  In this instance, 
DES coordinates with the MT 
Dept of Commerce.   

Montana Department of 
Commerce 

Clean Water Act Section 319 
Grants 

Provides grants for a wide 
variety of activities related to 
non-point source pollution 
runoff mitigation. 

EPA 

Economic Development 
Administration (EDA) Grants 
and Investments 

Invests and provides grants for 
community construction 
projects, including mitigation 
activities. 

US Department of Commerce, 
EDA 

Emergency Watershed 
Protection 

Provides funding and technical 
assistance for emergency 
measures such as floodplain 
easements in impaired 
watersheds.  

USDA, NRCS 

Environmental Quality 
Incentives Program 

Provides funding and technical 
assistance to farmers and 
ranchers to promote agricultural 
production and environmental 
quality as compatible goals. 

USDA, NRCS 
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Table 4.2-2 (continued) Alternative Mitigation Funding Sources 
Name Description Agency 
Forest Land Enhancement 
Program 

Provides educational, technical, 
and financial assistance to help 
landowners implement 
sustainable forestry 
management objectives 

US Forest Service, DNRC 

Housing and Urban 
Development (HUD) Grants 

Provides a number of grants 
related to safe housing 
initiatives. 

US Department of Housing and 
Urban Development (HUD) 

National Wildlife Wetland Refuge 
System 

Provides funding for the 
acquisition of lands into the 
federal wildlife refuge system. 

US Fish, Wildlife, & Parks 

North American Wetland 
Conservation Fund 

Provides funding for wetland 
conservation projects. 

US Fish, Wildlife, & Parks 

NRCS Conservation Programs Provides funding through a 
number of programs for the 
conservation of natural 
resources. 

USDA, NRCS 

Partners for Fish and Wildlife Provides financial and technical 
assistance to landowners for 
wetland restoration projects in 
“Focus Areas” of the state. 

US Fish, Wildlife & Parks 

Planning Assistance to States Provides assistance to States in 
the planning for the 
development, utilization, and 
conservation of water and 
related land resources. 

USACE 

Renewable Resource 
Development Grant 

Provides funding to protect, 
conserve, or develop renewable 
resources, including water. 

Montana DNRC, Conservation 
and Resource Development 
Division 

Rural Development Grants Provides grants and loans for 
infrastructure and public safety 
development and enhancement 
in rural areas. 

USDA, Rural Development 

Rural Fire Assistance Grant 
(RFA) 

Funds fire mitigation activities in 
rural communities 

National Interagency Fire Center 

SBA Pre-Disaster Mitigation 
Loan Program 

Provides low-interest loans to 
small businesses for mitigation 
projects. 

US Small Business 
Administration (SBA) 

Small Flood Control Projects Authority of USACE to construct 
small flood control projects. 

USACE 

Streambank & Shoreline 
Protection 

Authority of USACE to construct 
streambank stabilization 
projects. 

USACE 

Wetland Program Development 
Grants (WPDGs) 

Provides funding for studies 
related to water pollution 
prevention. 

EPA 

 
These lists of potential funding sources are certainly not all inclusive.  Many opportunities 
for mitigation funding exist both in the public and private sectors such as foundations and 
philanthropic organizations.  New funding mechanisms are constantly being created while 
others are drying up.  The funding sources targeted will depend on the specific project 
needing to be financed.  Through continuous creativity and research, opportunities for 
mitigation in Montana will continue. 
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The concept of a Private Advisory Group has also been proposed.  This group would 
represent the interests of private industry, small and large businesses, and individuals on 
the State Hazard Mitigation Team.  In addition, this group could generate private funds for 
mitigation projects. 
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4.3  STATE CAPABILITY ASSESSMENT 

4.3.1  State Mitigation Structure 

 
Montana is a large, diverse state.  From the mountainous areas of the west to the open 
plains in the east, our state varies in climate, terrain, and hazards from one area to the 
next.  This diversity is both an asset and a challenge when it comes to mitigation.  The 
challenges of mitigation in a diverse state arise because what may work in one community 
may not work in another and priorities may vary significantly from county to county.  This 
variety of priorities and projects, however, requires local governments to ultimately decide 
what mitigation measures and/or actions their community really needs.  This process 
encourages creativity, effectiveness, and high levels of local involvement when it comes to 
mitigation projects.  With this perspective in mind, mitigation is driven by the local 
governments and individuals in Montana.  They typically initiate, develop, and implement 
mitigation projects.   
 
The state still plays an important role in creating opportunities, coordinating, and supporting 
mitigation actions.  At the state level, mitigation is achieved through a number of 
departments in a variety of ways.  Montana does not have one central mitigation office.  
Floodplain and fire issues are handled by different divisions within the Department of 
Natural Resources and Conservation while much of the mitigation grant funding is managed 
by the Disaster and Emergency Services Division of the Department of Military Affairs.  
Again, this diversity can sometimes be a challenge, however, involving multiple agencies in 
mitigation allows for the integration of mitigation into other programs and the opportunity 
for active participation across state government. 
 

 
State Hazard Mitigation Officer (SHMO) 
 
The SHMO in Montana is part of the Department of Military Affairs, Disaster and Emergency 
Services Division (DES).  This SHMO is the only full time employee devoted to mitigation in 
Disaster and Emergency Services and coordinates the HMGP and PDM programs.  A part-
time employee also assists the SHMO in managing the HMGP program, as funding allows.  
The Earthquake Program within DES is coordinated by the Public Information Officer.  A 
landmark partnership has been developed between the Department of Interior, Bureau of 
Land Management and Montana Disaster and Emergency Services.  Both agencies share 
similar requirements for mitigation planning.  The Pre-Disaster Mitigation planning 
requirements are quite similar to the Community Wildfire Protection Plan requirements.  
Therefore, a joint venture between the two organizations has been recognized with 
additional personnel support for fire mitigation being proposed to integrate the two similar 
efforts.  Presently, the essential responsibilities of the SHMO include: 
 

 Coordinate the Pre-Disaster Mitigation and Hazard Mitigation Grant Programs 
 Maintain the Montana Hazard Mitigation Plan 
 Maintain the Montana Hazard Mitigation Administrative Plan 
 Review local mitigation plans 
 Provide mitigation training to state and local officials 
 Develop mitigation partnerships 
 Lead the State Hazard Mitigation Team 
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State Floodplain Management and Dam Safety 
 
The Department of Natural Resources and Conservation (DNRC), Water Resources Division 
coordinates the National Flood Insurance Program and the associated Community Assistance 
Program, Flood Mitigation Assistance Grant, and Community Rating System (CRS) in 
Montana.  The Dam Safety Program is also coordinated by the DNRC and includes the 
management of 92 dams within the state. 
 
State Fire Prevention and Education 
 
The Department of Natural Resources and Conservation (DNRC), Forestry Division 
coordinates the fire mitigation programs in the State of Montana, including the National Fire 
Plan.  The National Fire Plan and associated mitigation programs are managed by one full-
time employee and two part-time employees funded by federal grants.  DNRC protects 50 
million acres of state and private forest and watershed lands. 
 
Homeland Security 
 
The Montana Homeland Security Task Force, chaired by Montana Disaster & Emergency 
Services (DES), is the key organization coordinating homeland security programs in 
Montana.  Many agencies from across the state are represented on this task force.  The 
Montana Homeland Security Strategic Plan addresses the mitigation opportunities for 
homeland security.  Through this plan, mitigation of terrorist events is coordinated by the 
Homeland Security staff within DES.   
 
State Hazard Mitigation Team (SHMT) 
 
The SHMT is a team of state and local officials called upon by the SHMO or Governor’s 
Authorized Representative (GAR) when needed for additional mitigation support.  Typically, 
this additional support is requested following a Presidential Disaster Declaration.  The 
responsibilities of the SHMT include: 
 

 Participating in planning meetings and report development 
 Survey post-disaster damage areas and potential project sites 
 Coordinate mitigation activities for their agency 
 Assist with project selection and development 

 
Mitigation Review Committee 
 
The Mitigation Review Committee is a subcommittee of the State Hazard Mitigation Team.  
This subcommittee is responsible for the review and selection of mitigation projects, as 
needed.  Its membership is decided upon annually or as needed by the State Hazard 
Mitigation Team.  For additional information on the members and responsibilities of the 
Mitigation Review Committee, see Section 5.3.1. 
 
Private Advisory Group 
 
The Private Advisory Group, as of September 2004 in the initial conceptual stages, is an 
advisory group of private businesses, both small and large, industries, and individuals.  This 

 
4-23 



The State of Montana Multi-Hazard Mitigation Plan and Statewide Hazard Assessment         October 2004 

 

group is an advisory group to the State Hazard Mitigation Team and represents the interests 
of non-government organizations.  In addition, this group is tasked to develop creative 
financing options for mitigation.  Through fund raising or other means, this group may 
provide the channel for donations and unique project ideas for mitigation.  
 

 
Pre-disaster mitigation programs are the cornerstone of mitigation in Montana.  Preventing 
disasters before they occur and not just after they happen is essential to mitigating losses.  
Historically, Montana has not had a disaster that results in millions of dollars in HMGP funds.  
Therefore, the pre-disaster mitigation programs are heavily relied on for mitigation funding.   
 
Pre-Disaster Mitigation Planning and Competitive Programs

4.3.2  Pre-Disaster Mitigation Policies, Programs, and Capabilities 

 

The Pre-Disaster Mitigation Program for Planning is now beginning to make an impact in 
Montana.  As of August 2004, 45 of our 56 counties and two tribes are participating in 
developing Pre-Disaster Mitigation Plans with more interest being continuously generated.  
Six county plans have already been approved by FEMA.  Seven others are currently in 
review or going through future development.  In addition to the planning efforts, in 2003, a 
$19,500 project creating an Un-Interruptible Power Supply in Petroleum County was 
approved under the Pre-Disaster Mitigation Competitive program.  This program is just 
beginning to take shape in Montana. Six training sessions in the DMA 2000 planning 
regulations have been conducted to date.  Figure 4.3-1 shows the planning status of 
counties in Montana.  
 

 Once established, the PDM planning program has elicited a high participation rate by 
Montana counties. 

 Alternative sources of funding have been identified at the state and local levels to 
support this program. 

 Communities have found assessing their hazards to be quite beneficial and 
informative. 

 

 Only one person at the State level is devoted to reviewing plans and projects and 
providing training for this program at the State level.   

 At times, more counties have been interested in participating than funding to support 
their efforts has been available. 

 

 

Capabilities:   

Limitations:   
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Figure 4.3-1 Planning Status of Montana Counties 

 
Earthquake Program

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

This program, coordinated by the DES Public Information Officer, is primarily a public 
education and outreach program.  Each October is Earthquake Preparedness Month in 
Montana, and media outlets inform residents of preparedness and mitigation techniques 
they can take.  Briefings and training sessions have also been conducted through this 
program.  The HMGP program has previously funded earthquake mitigation projects in 
coordination with the public outreach of this program.  Montana Bureau of Mines and 
Geology, Earthquake Studies Office heavily supports this program through research, 
education, and outreach. 
 

 Coordinating this program with the Public Information Officer position allows for 
extensive earthquake preparedness outreach. 

 

 Specific funding for mitigation projects is not present at the state level for this 
program, and therefore, projects are dependent on grant programs. 

 Only a limited amount of time can be devoted to this program as it is managed by an 
employee with additional responsibilities. 

 

Capabilities: 

Limitations: 
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National Flood Insurance Program (NFIP) and Community Rating System (CRS)
 
Through funding from the Community Assistance Program, the State NFIP is coordinated by 
the Department of Natural Resources and Conservation.  In Montana, 126 out of 134 
communities participate in the National Flood Insurance Program.  Twelve of those 
communities participate in the CRS program and can be found in Table 4.3-1 and Figure 
4.3-2.  Those communities that have an identified flood hazard but are not part of the NFIP 
can be found in Table 4.3-2 and Figure 4.3-3. 
 
Table 4.3-1 Community Rating System (CRS) Participating Communities26

Community CRS Class 
City of Bozeman Class 7 
City of Great Falls Class 7 
Town of Belt Class 8 
Cascade County Class 8 
Town of Circle Class 8 
Lewis & Clark County Class 8 
Missoula County Class 8 
City of Missoula Class 8 
Town of Three Forks Class 8 
Yellowstone County Class 8 
Flathead County Class 9 
City of Miles City Class 9 

 
 
Figure 4.3-2 National Flood Insurance Program Rating System 

                                                 
26 National Flood Insurance Program Community Status Book, Federal Emergency Management Agency, Federal 
Insurance Administration, Washington, DC, August 18, 2004. 
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Table 4.3-2 Communities with Flood Hazard Areas Not Participating in the 
NFIP27

Community Effective Date 
Garfield County 03/20/1980 
Town of Grass Range 09/21/1993 
Town of Jordan 06/27/1976 
Powder River County 05/15/1980 
Prairie County 05/08/1980 
City of Stevensville 09/07/1999 
Town of Sunburst 01/10/1976 
Wibaux County 03/04/1988 

 
 
Figure 4.3-3 National Flood Insurance Program with Flood Hazards 
 

 
Since 1978, over $5 million has been paid out in flood insurance claims in the State of 
Montana, and as of December 2003, over 3,000 policies existed insuring over $350 million 
in property.  This program, specifically managed at the local level, is supported by the State 
Floodplain Manager, part of the Department of Natural Resources and Conservation, Water 
Resources Division. 

                                                 
27 National Flood Insurance Program Community Status Book, Federal Emergency Management Agency, Federal 
Insurance Administration, Washington, DC, August 18, 2004. 
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Capabilities: 

Limitations: 

 The NFIP allows the State to assist counties and cities with floodplain problems. 
 The majority of Montana lands are regulated as part of the NFIP. 

 

 Very little funding is available for NFIP education. 
 Counties and cities are limited in staffing.  Often the local floodplain manager has 
multiple duties and only issues one or two floodplain permits a year. 

 Local floodplain managers, because of their other duties and infrequent floodplain 
development, often have very little training in the NFIP. 

 
Map Modernization Program 

The Map Modernization program is a funded initiative put in place by Congress to update 
floodplain mapping across the country.  In Montana, this program is being implemented in 
three phases.    The first phase at $30,000 is to develop a business plan for the state’s map 
modernization program.  Phase 2, currently in the application stages for $90,000, is to add 
an employee to manage the program.  Phase 3 is to actually map new areas and digitize 
existing maps.  This program is managed by the Department of Natural Resources and 
Conservation, Water Resources Division. 

 Nationally, Congress has allocated a significant amount of funding for this initiative. 
 Currently, the program does not require State match which eliminates the greatest 
limitation in similar programs. 

 

 Montana is not as competitive as other states for national flood funding due to our low 
population and historic damages. 

 With the State population increasing and explosive growth in some places, the 
mapping is often outdated and cannot keep up with the growth. 

 To maximize the continuity of the program, state funding is needed to supplement the 
federal funding. 

 
Flood Mitigation Assistance Program

 

 
Capabilities: 

Limitations: 

 

In a typical year, about $100,000 in FMA funds are available for Montana proejcts, however, 
most of these funds typically go unspent due to a lack of homeowner interest in the 
program.  This program restricts mitigation activities to NFIP repetitive loss properties.  
With only 35 repetitive loss properties in Montana, a limited number of opportunities exist, 
and many of those opportunities are lost due to the 25% match requirement.  Without state 
funds to meet the match requirements, the match responsibility is passed on to the 
homeowner.  Frequently, the homeowner is not able or willing to provide the match. 
 

 The program is focused on the most vulnerable structures based on flood insurance 
losses. 

 

 The 25% match represents a significant barrier for many homeowners. 

 

Capabilities: 

Limitations: 
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 With the program being restricted to repetitive loss properties, relatively few 
opportunities for mitigation exist. 

 
National Fire Plan & Fire Prevention 

The fire mitigation programs coordinated by the State go through the Department of Natural 
Resources and Conservation, Forestry Division.  One full-time and two half time employees 
coordinate the National Fire Plan funding from the US Forest Service and other related 
prevention and education programs.  A State Steering Committee assists with making 
decisions for the program. 
 

 The potential for significant mitigation funding exists, if the projects qualify for and are 
selected for the nationally competitive National Fire Plan programs. 

 Other federal land management agencies have similar funding sources available and 
work to complete fire mitigation projects directly with the local communities. 

 State fire suppression costs can be used as match for these federal grants. 
 The National Fire Plan program has created a well-coordinated mitigation system for 
planning and projects at the state level. 

 Numerous partnerships have been and continue to be developed through this 
program.  

 

 Funding for fire mitigation varies greatly from year to year due to the competitive 
nature of the program.  No baseline funding exists for fire mitigation. 

 The State of Montana does not have a state funded fire mitigation initiative. 
 
Dam Safety Program

 

Capabilities: 

Limitations: 

 

The dam safety program oversees and regulates the major, non-federal or tribal dams in 
Montana.  Ninety-two dams are currently regulated by the State of Montana, however, the 
National Inventory of Dams listed about 2,800 dams in Montana.  Many of the dams 
regulated by the State are required to have permits and emergency action plans.  This 
program is managed by the DNRC, Water Resources Division. 
 

 The dam safety program provides regulations and standards for most high impact 
dams, and therefore, ensures an initial level of safety. 

 

 Over 2,700 significant and low hazard dams in Montana are not regulated according to 
the National Inventory of Dams.  In many cases, maintenance and repair may be 
needed. 

 
Homeland Security

 

Capabilities: 

Limitations: 

 

Funding for Homeland Security vastly outweighs the funding available for traditional hazard 
mitigation, with over $45 million in grant funding from 2001-2004.  This funding is primarily 
directed toward pre-identified preparedness activities such as training, exercises, and 
equipment.  From a mitigation perspective, since terrorism is such a highly uncertain and 
variable type of hazard, most activities that are being conducted through the homeland 
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security program are mitigation in some form.  Preparing our responders and gathering 
intelligence may mitigate an event from occurring or may reduce the impacts from an 
event.  In this sense, these activities can be considered mitigation, although, not in the 
traditional sense of the word. 
 

 An enormous amount of funding is being used to prepare our state to prevent and 
respond to a terrorist attack. 

 Much of the equipment and training being conducted for homeland security purposes 
can also be used for any hazard or event, natural or man-made. 

 

 Homeland security funds are quite specific in what they can be used for and do not 
allow for a lot of flexibility. 

 Only actions identified in the local and state strategic plans can be funded. 
 
Historical Programs

Capabilities: 

Limitations: 

 

Although no longer funded initiatives, past programs have made an impact in the state.  As 
an example, the Project Impact program provided $1,400,000 in mitigation grant funds to 
four counties: $500,000 to Lincoln County and $300,000 to Lewis and Clark, Yellowstone, 
and Gallatin Counties.  The benefit derived from Project Impact far exceeded the actual 
FEMA grant funding.  For example, in Lincoln County, $500,000 in grant funding was 
translated into $1,200,000 from in-kind services and contributions of over 40 partners.   
 

 
Hazard Mitigation Grant Program

 

4.3.3  Post-Disaster Mitigation Policies, Programs, and Capabilities 

 

Following a Presidential Declared Disaster, Montana has historically received 15% of eligible 
disaster costs in funding for mitigation activities.  This program, coordinated through DES 
by the SHMO and a part-time mitigation specialist, has funded 54 mitigation projects 
totaling over $2.3 million following 8 disasters since 1986.  Typically, the HMGP program is 
opened up for all counties, not just those in the disaster area, and the projects are not 
restricted to those hazards involved in the disaster.  This allows for maximum flexibility and 
quality in the projects submitted for funding.  Table 4.3-3 shows the various disasters and 
associated HMGP funding.  Figure 4.3-4 shows the HMGP projects completed in Montana 
along with the one PDM-C project and the Project Impact communities. 
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Table 4.3-3 HMGP Funding by Disaster 
Date FEMA 

Disaster 
# 

Location Disaster Type HMGP funding 

February 1996 1105 Western Montana Flooding, Winter Storms $268,598 
March 1996 111328 Milk River, 

Northern Montana 
Flooding, Spring Storms 
(road, culvert, and bridge 
damage) 

$207,000 

Spring/Summer 
1997 

118329 Missouri and 
Yellowstone Rivers 

Flooding (roadway and 
infrastructure damage) 

$883,110 

Summer 2000 134030 Statewide Wildfire $290,766 
Fall 2000 135031 Eastern Montana Winter Storms (heavy snow 

loads, drifting, power 
outages) 

$284,005 

Spring 2001 137732 Big Horn County, 
Crow Reservation 

Winter Storms (heavy snow 
loads, power outages) 

$105,770 

June 2001 138533 Gallatin, Missoula, 
and Powell 
Counties 

Spring Storms (heavy snow 
loads, power outages) 

$137,349 

June 2002 142434 Northern Montana Spring Storms, Flooding 
(heavy snow loads and rain, 
power outages, road 
damage) 

$207,984 

   TOTAL $2,384,582 

 

 As many projects as possible are funded through HMGP, and the program is typically 
opened up to the entire state and all identified natural hazards following a disaster. 

 

 Montana is required to follow the same procedures as a larger state but with generally 
less funding available for projects and their management. 

 With historically few declared disasters in Montana, mitigation funding from HMGP is 
both sporadic and very limited. 

 
 
 
 
 
 
 
 
 

                                                

Capabilities: 

Limitations: 

 
28 Hazard Mitigation Survey Team Report, FEMA-1113-DR-MT, FEMA Region VIII, June 1996. 
29 Interagency Hazard Mitigation Team Early Implementation Strategy Report in Response to DR-1183-MT, August 
1997. 
30 Hazard Mitigation Survey Team Report, FEMA-1340-DR-MT, FEMA Region VIII, Declared August 30, 2000. 
31 Hazard Mitigation Survey Team Report, FEMA-1350-DR-MT, FEMA Region VIII, March 2001. 
32 Hazard Mitigation Survey Team Report, FEMA-1377-DR-MT, FEMA Region VIII, Declared May 28, 2001. 
33 Hazard Mitigation Survey Team Report, FEMA-1385-DR-MT, FEMA Region VIII, October 2001. 
34 Hazard Mitigation Survey Team Report, FEMA-1424-DR-MT, FEMA Region VIII, May 2003. 
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    Figure 4.3-4 Montana Mitigation Projects 
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Public and Individual Assistance (PA and IA) Mitigation 

When Presidential disaster PA and IA funds become available for repairs to public and 
private structures and infrastructure, mitigation opportunities are taken whenever possible.  
Although not a separate program, mitigation is conducted following a disaster through the 
recovery programs.  Public assistance and individual assistance officers are trained in 
mitigation and will directly and indirectly mitigate hazards when repairing the damages.  
This mitigation is an integrated part of the disaster recovery and cannot be easily put into 
dollar amounts.  
 

 Mitigation during recovery allows for “cheaper” mitigation because the mitigation is 
done while repairing damages. 

 Immediately following a disaster, the public and local officials may be more willing to 
invest in mitigation due to both increased awareness and public pressure. 

 

 Typically, following a disaster, recovery, and not mitigation, is the primary objective. 
 The mitigation costs cannot be easily separated from the recovery costs. 
 Identification of mitigation opportunities depends on the recovery officers’ abilities to 
notice them. 

 

 
An evaluation of Montana laws and regulations was conducted to identify those sections that 
relate to mitigation.  Many laws that can be related to mitigation are “buried” in various 
sections, such as Montana Code Annotated (MCA), Title 20, Chapter 6, Part 6 (MCA 20-6-
621) which states that school locations are to meet building codes.  Only the major sections 
as they pertain to mitigation will be list here.  See Table 4.3-4 for specific legislation. 
 
Table 4.3-4 Montana Laws and Regulations Related to Mitigation 

 

Capabilities: 

Limitations: 

4.3.4  Evaluation of State Laws and Regulations 

Reference Description Capabilities Limitations 
MCA Title 7 Local Government  Allows local governments to 

construct public buildings, 
utility services, roads, and 
bridges 

 Gives local government the 
right to adopt their own 
building codes 

 Does not require local 
building codes or 
enforcement 

MCA 10-3 Disaster and 
Emergency Services 

 Establishes state and local 
emergency management 
organizations and 
responsibilities 

 Mentions mitigation in a 
very limited fashion 

MCA 17-7-2 Long Range Building 
Program 

 Establishes the Long Range 
Building Program for State 
facilities 

 Consolidates and prioritizes 
requests for significant 
building improvements and 
new construction 

 Does not require the 
consideration of 
disaster prevention or 
mitigation. 
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Table 4.3-4 (continued) Montana Laws and Regulations Related to Mitigation 
Reference Description Capabilities Limitations 
MCA 50-3 State Fire Prevention 

and Investigation 
Program 

 Establishes State Fire 
Prevention Program 

 Establishes fire inspection 
program for State buildings 

 

MCA 50-60 Building Construction 
Standards 

 Authorizes State Building 
Code 

 Allows for local county, city, 
or town building codes 

 Except for the energy, 
plumbing, and electrical 
codes, the State 
Building Code is not 
applicable for 
residential structures 
less than five dwelling 
units, unless required 
by local jurisdictions. 

MCA 50-61 Fire Safety in Public 
Buildings 

 Establishes fire safety 
regulations for public 
buildings 

 

MCA 50-62 Fire Hazards  Allows for remediation, 
removal, or demolish of 
structures that are 
considered fire hazards 

 

MCA 50-79 Nuclear Regulation  Establishes regulations for 
sources of ionizing radiation 

 

MCA Title 60 Highways and 
Transportation 

 Authorizes maintenance and 
creation of State roads and 
roadway infrastructure 

 No requirements for the 
mitigation of hazards 

MCA Title 67 Aeronautics  Provides regulations for 
airports and aircrafts 

 

MCA Title 69 Public Utilities and 
Carriers 

 Establishes requirements for 
utility providers, including 
the construction of such 
facilities 

 Does not require hazard 
considerations 

MCA 75-1 Montana Environmental 
Policy Act 

 Establishes procedures for 
environmental reviews 

 

MCA 75-2 Air Quality  Establishes air quality 
regulations 

 

MCA 75-5 Water Quality  Establishes water quality 
regulations 

 

MCA 75-6 Public Water Supplies, 
Distribution, and 
Treatment 

 Establishes regulations for 
the construction and 
operation of public water 
supplies and wastewater 

 

MCA 75-7 Aquatic Ecosystem 
Protections 

 Requires the protection of 
streambeds and lakeshores 

 

MCA 75-20 Montana Major Facility 
Siting Act 

 Establishes regulations 
regarding the placement of 
major energy production or 
transmission facilities 

 Although considerations 
for the public’s health 
and safety are 
provided, this act does 
not require an 
evaluation of natural or 
man-made hazards of 
the facility location. 
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Table 4.3-4 (continued) Montana Laws and Regulations Related to Mitigation 
Reference Description Capabilities Limitations 
MCA 76-1 Growth Policy  Requires local governments 

to develop growth policies by 
October 2006. 

 Growth policies are the 
steering documents for 
zoning ordinances and 
subdivision regulations. 

 Does not require the 
consideration of natural 
hazards.  A bill 
requiring a strategy for 
addressing natural 
hazards failed in 2001. 

 Growth policies are not 
regulatory and do not 
have authority to deny 
land use.  

MCA 76-2 Planning and Zoning  Allows local governments to 
establish and manage zoning 
districts 

 Does not establish 
statewide zoning or 
require it at the local 
level 

MCA 76-3 Montana Subdivision 
and Platting Act 

 Requires local governments 
develop subdivision 
regulations and enforcement 

 Establishes policy to ensure 
subdivisions are in the public 
interest 

 Does not establish 
statewide standards for 
hazards 

MCA 76-5 Floodplain and 
Floodway Management 

 Establishes state floodplain 
management program and 
regulations 

 Requires a Flood Protection 
Elevation of two feet above 
the 100-year Base Flood 
Elevation 

 Establishes a Floodway 
Obstruction Removal Fund 

 

MCA 76-6 Open-Space Land and 
Voluntary Conservation 
Easement Act 

 Provides regulations for open 
space designations and 
compensation 

 Does not emphasize 
open space in 
hazardous areas 

MCA 76-11-1 Natural Resource 
Protection from Fire 

 Directs DNRC to protect 
natural resources from fire 

 

MCA 76-13 Timber Resources  Provides for the protection of 
forest resources 

 Establishes regulations to 
prevent uncontrolled fire 
starts 

 Allows for tree disease and 
insect control 

 

MCA 76-14 Montana Rangeland 
Resources Act 

 Allows for sagebrush and 
weed management 

 Does not specifically 
mention fire 
management 

MCA 85-15 Montana Dam Safety 
Act 

 Allows for safe construction 
of dams 

 Provides authority for dam 
permitting, inspection, and 
repair 

 

MCA 90-15 Natural Resource 
Information System 

 Authorizes the development 
of a natural resource 
information system and a 
natural heritage program 
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The State laws in the Montana Code Annotated (MCA) are then translated into the 
Administrative Rules of Montana (ARM).  This document specifies the rules as they relate to 
the MCA.  For example, the International Building Code (IBC), 2003 Edition is adopted as 
the state building code through ARM 24.301.  Individual agencies are responsible for 
identifying and addressing the shortcomings with mitigation in their own agency rules. 
 

 
Although experiencing declining populations in many Eastern rural counties, Montana has 
been experiencing rapid population growth in the South Central and Western parts of the 
State since the 1930’s.  Currently, some locations in the state are undergoing rapid growth.  
With that growth comes challenges in hazard mitigation.  Many hazards, such as winter 
storm, wind, hail, drought, and terrorism, are not limited to specific areas and the 
vulnerability associated with the population growth certainly is increasing. 
 
Western Montana has been the area with the most concentrated growth in recent years.  
This section of the State includes several known and unknown seismic faults with prehistoric 
and historic major earthquake events, and therefore, growth is taking place in high 
probability earthquake hazard areas.  Currently, little zoning or development regulations in 
fault areas, if known, is occurring. 
 
The state floodplain requirement of a freeboard of two feet certainly reduces the 
vulnerability of new development in the mapped flood zones.  This proactive approach to 
floodplain management helps in making new construction less prone to flood damages.  Of 
course, the program is only as good as the mapping, and in some instances, development 
may be occurring in unmapped, flood prone areas. 
 
Of greatest concern and magnitude, however, is the development occurring in the 
wildland/urban interface areas.  Again, with the greatest wildland fire hazards existing in 
Western Montana and much of the growth occurring in this part of the State, development is 
occurring in the hazard prone areas.  Mitigating this problem are the local planning boards 
and fire departments.  Most subdivisions undergo reviews for fire safety.  In many cases, 
the development cannot be completely prevented, but measures are put in place such as 
water supply and roadway requirements that may help reduce the risk through fire 
suppression during an event.  Our forested mountains continue to be places that are 
popular to live and accelerated growth there continues.  With the exception of the 
Subdivision and Platting Act and local zoning, if present, little regulation is in place at the 
state level to prevent this.  In 1999, an attempt to pass a bill allowing additional property 
taxes for wildland/urban interface areas failed. 
 

 
The Disaster and Emergency Services Division of the Department of Military Affairs in 
Montana has a limited budget to provide the very basic emergency management services.  
This division with a staff of 23 (including six field representatives) in Fiscal Year 2004 had 
just over $1 million for personnel expenses, about $215,000 for operating expenses, and 
$2,500 for equipment.  This minimal budget leaves little room for additional mitigation 
support.  Approximately 50% of this budget is funded federally through EMPG funds and the 
other 50% is the state’s required match paid from the state’s general fund.  The remaining 
EMPG funds are used to fund county and tribal DES coordinators.  Most county coordinators 
are half or quarter time for Disaster and Emergency Services with other responsibilities.  
Some have hired coordinators for homeland security grants, however, most have not.  Little 

4.3.5  Development in Hazard Prone Areas 

4.3.6  State Funding Capabilities 

 
4-36 



The State of Montana Multi-Hazard Mitigation Plan and Statewide Hazard Assessment         October 2004 

 

time and funding is available to these coordinators for mitigation activities.  As with DES, 
the other State departments managing mitigation programs do not have State funds 
available for mitigation purposes.  Available State funds are currently used to provide 
personnel resources, and in some cases, those personnel resources are also funded through 
federal funds requiring state match. 
 
From a State budget perspective, upon entering the last legislative session in 2003, the 
legislature was faced with an over $230 million budget shortfall for the biennium based on 
statutory budget requirements.  The worst budget crisis in over a decade resulted from a 
dramatic decrease in taxable income from individuals and corporations and rising healthcare 
and State human service costs, all attributed to the economic downturn.  Several revenue 
enhancements such as lodging and cigarette taxes were increased and expenditure 
reductions were made to balance the budget.  Some services were cut and some vacancies 
will remain unfilled as part of the expenditure reductions.  Currently, the State is struggling 
to meet its legislatively mandated programs, and mitigation funding is not a feasible budget 
request at this time.  Although the current state fiscal situation should improve, funding for 
mitigation projects will not follow without a significant revision of policy related to state 
funding of mitigation projects and project match. 
 

 The full-time SHMO and part-time HMGP coordinator are able to offer project funding 
through the HMGP and PDM programs, when available. 

 Federal mitigation funds are available through a variety of State offices. 
 Travel for the SHMO is funded through HMGP administration funds. 

 

 The programs can only grow as large as the personnel able to coordinate them. 
 For federal funds, the 25% match is often not available. 
 A mitigation program budget does not exist except through federal grants for projects. 

 

Capabilities: 

Limitations: 
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4.4  LOCAL CAPABILITY ASSESSMENT 
 
Most mitigation projects in the State of Montana begin at the local level.  Following a major 
disaster or a minor event, someone such as a county commissioner, the road crew, or a 
homeowner notices a problem that can be mitigated.  Typically, the local officials will submit 
a request for mitigation grant funding as it is available.  Ultimately, local mitigation projects 
are created, submitted, and implemented by those who live in the community.  These local 
officials work closely with the SHMO and other State and federal officials in determining the 
best course of action. 
 
Montana, being a large, mostly rural state, is managed primarily by county government with 
additional city and town governments in the more developed communities.  Each county 
and tribe in Montana has a Disaster & Emergency Services (DES) Coordinator.  These 
coordinators are typically positions that are not dedicated to emergency management full-
time, and most are half or quarter time.  Frequently, the coordinator will also have other 
duties within the county such as the sheriff or the fire chief.  Only about 11 of 62 DES 
coordinators at the county or tribal level are full time.  In most cases, these coordinators 
are also responsible for preparedness, response, recovery, and homeland security 
coordination.  They are assisted by six state DES district representatives who act as liaisons 
between the State DES office and the county DES coordinators. 
 
A variety of resources exist at the local level to assist in the hazard mitigation effort.  
Although, many programs and policies are proactive in some communities, others may not 
be.  Certainly with each local government developing its own programs and policies, 
consistency across the state is lacking.  Table 4.4-1 demonstrates some of more significant 
efforts at the local level.  These efforts were identified through close partnership with our 
local jurisdictions. 
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Table 4.4-1 Local Policies and Programs Affecting Hazard Mitigation 
Name Description Capabilities Limitations 
Building Codes A minimum State 

building code exists for 
all communities, 
however, several have 
adopted their own 
stronger codes. 

Implemented and 
enforced at the local 
level, structural building 
codes (some only 
residential) are in place 
in 42 communities.35  
See Figure 4.4-1 for 
these communities. 

Many local jurisdictions 
have not adopted local 
building codes, nor do 
they have the staffing to 
do so.  The State building 
code does not address 
structural codes for 
residences under 5 
dwelling units. 

Zoning Statewide zoning does 
not exist, nor is it 
required.  Many 
communities have 
created zoning districts. 

Many communities have 
adopted zoning districts, 
including those that 
consider hazard areas.  
The creation of zoning 
districts is typically a 
grassroots effort. 

Much of Montana is not 
zoned for hazard areas. 

Growth Policies State law requires local 
jurisdictions develop a 
document meeting 
specific criteria that 
addresses growth issues.  

An adopted growth policy 
is required prior to the 
adoption of zoning 
ordinances and 
subdivision regulations. 

The growth policies are 
not regulatory and 
restrictions cannot be 
placed on development 
based on them.  An 
assessment of natural 
hazards is not required. 

Subdivision 
Regulations 

Local jurisdictions can 
have regulations 
addressing requirements 
such as fire safety and 
open space for new 
subdivisions. 

Local officials have the 
ability to regulate large 
development in hazard 
prone areas. 

Some communities may 
not have subdivision 
regulations, or they may 
not address natural 
hazards. 

Planning Boards Community planning 
boards can oversee 
growth and development 
and implement zoning 
ordinances and 
subdivision regulations. 

Planning boards have the 
power to approve or deny 
development based on 
zoning ordinances and 
subdivision regulations. 

Many planning boards are 
not be required to 
consider natural hazards 
while reviewing 
applications. 

Floodplain 
Management 

Everyday enforcement of 
floodplain ordinances as 
part of the National 
Flood Insurance Program 
are conducted at the 
local level. 

Local floodplain 
managers have the 
ability to manage their 
own area floodplains.  A 
statewide freeboard of 2 
feet strengthens 
floodplain management 
across the State.  Local 
jurisdictions have the 
ability to impose greater 
restrictions in the 
floodplain if desired. 

Local floodplain 
managers are extremely 
part-time and may not be 
able to keep up with 
changes in the program.  
Much of the floodplain 
mapping in the State 
needs to be updated.   

 
 
 

                                                 
35 http://www.discoveringmontana.com/dli/bsd/bc/pdf/bc_certified_list.pdf  
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      Figure 4.4-1 Montana Communities with Local Building Codes 
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According the Montana Growth Policy Forum Newsletter from Fall 2001, “Montana voters 
overwhelmingly support local control in managing growth according to a statewide survey 
conducted by the Montana Association of Realtors.  Sixty-seven percent of those surveyed 
said town, city, or county governments should have the power to make land use decisions. 
Almost two-thirds (59%) oppose having the state become more involved in managing 
growth-related problems.  There is virtually no support for federal involvement.”36  Based 
upon public opinion, mitigation and future development falls primarily on the shoulders of 
the local officials.  
 
Specifically for mitigation, the local officials through their DES coordinator or local hazard 
mitigation officer are responsible for: 
 

 Working with the State Hazard Mitigation Team, as requested 
 Developing local mitigation plans 
 Applying for and implementing mitigation projects 
 Reporting on mitigation progress 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                 
36 Montana Growth Policy Forum Newsletter, Fall 2001, http://mcc.state.mt.us/Downloads/forumnewsbw.pdf  
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5.0 PLAN AND PROJECT COORDINATION 

5.1  LOCAL PLANNING AND TECHNICAL ASSISTANCE 

5.1.1  Funding Process 

 

 
The State Hazard Mitigation Officer (SHMO) has led the mitigation planning effort in 
Montana.  Through planning grant funding from FEMA, communities have been motivated to 
develop, in many cases for the first time, plans for mitigating hazards.  As of August 2004, 
fifty of fifty-six counties and two of six tribes are participating in the planning program.  
Figure 5.1-1 maps the status of these communities. 
 
Figure 5.1-1 Montana PDM Program Participation 
 

 

 
The process for this success began in 2002 when funding from FEMA for mitigation plans 
was designated for the State.  Counties and tribes were informed of the available funding 
through letters, internet postings, and presentations at county meetings and conferences.  
The individual applicants were then required to submit notices of intent to the state.  
Following the notice of intent letters, applicants then had to fill out a thirteen page 
application stating, among other things, how much funding was needed and how it would be 
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used to accomplish the end product of an approved mitigation plan.  Based on the response 
received, the state was able to fund all of the requests.  The SHMO then conducted a second 
recruitment and was successful in adding six more counties.  The funding amounts for local 
plans varied from $2,000 for a single county doing the plan themselves to $30,000 for a 
multi-jurisdictional plan.  On average, counties received $7,500.  Once all of the funding 
was allocated, newly interested communities were encouraged to find alternative funding 
sources.   
 
As of August 2004, many communities were looking to combine the PDM planning effort 
with the similar Community Wildfire Protection Plan initiative under the National Fire Plan 
through funding from the Department of Interior, Bureau of Land Management.  Partnering 
the development of these two plans not only makes sense but allows for a landmark joint 
venture between agencies for planning in Montana.  Moving forward, interested 
communities lacking the necessary funding to complete a plan will be encouraged to apply 
for Pre-Disaster Mitigation Competitive funds, unless the state receives more planning 
money. 
 

 
Communities have been assisted in developing mitigation plans in large part by the SHMO.  
All communities receiving funding from FEMA were required to attend a two-day workshop 
on the DMA 2000 planning requirements.  The SHMO was often assisted in teaching these 
courses by FEMA officials.  As of August 2004, six courses have been conducted.  In 
addition, an Introductory HAZUS-MH course was given in Montana in 2003.  Frequently, the 
SHMO provides technical assistance on a case-by-case basis as requested over the phone, 
via e-mail, or in person.  Significant technical assistance is also provided during the State 
review process of the plans.  If needed, detailed comments and suggestions for 
improvement are made prior to State approval and submission to FEMA.   
 
The SHMO is not the only person providing technical assistance with the planning, though.  
Specifically with the development of risk assessments, the local National Weather Service 
offices, Montana Bureau of Mines and Geology, and Montana Department of Natural 
Resources have assisted communities with supportive data and expert review of the various 
hazards being analyzed.  Typically, the local communities contact their area offices directly 
for technical assistance.  Additional resources to the communities include their DES District 
Representatives with whom they meet regularly. 
 

 
Although many local plans are currently in the development process and are not ready for 
approval, as of August 2004, only six counties and four tribes are not actively participating 
in the PDM planning initiative.  Motivation to participate will continue to be encouraged by 
the State.  Communities have been motivated in the past by informational meetings, 
funding opportunities, the realization that all of their neighbors are participating, and the 
fear of losing future FEMA funding.  These motivators will continue to be used to the extent 
possible until the goal of 100% participation is reached.  All communities are expected to 
have plans developed by 2008. 

5.1.2  Technical Assistance 

5.1.3  Recruitment 
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5.2  LOCAL PLAN INTEGRATION 
  
Completed local mitigation plans are submitted to the SHMO at the Montana Disaster and 
Emergency Services Division for state approval and submission to FEMA – Region VIII.  The 
plan is then reviewed in detail by the SHMO for compliance with the DMA 2000 and 
additional State requirements.  The review process at the State level typically takes up to 
30 days.  During this timeframe, the SHMO will approve the plan, provide comments in the 
plan’s crosswalk, and either submit the plan for to FEMA – Region VIII for approval or return 
the plan to the local jurisdiction for improvements with statements specifically outlining the 
criteria not met.  Once at FEMA – Region VIII, the review process may take up to 45 days 
for final approval to be given or returned for improvements. 
 
Once approved by the State, the local plan can be incorporated into the State Hazard 
Assessment and Mitigation Strategy.  This integration is done through a variety of means.  
First and foremost, the local plan automatically becomes an annex to the State plan and 
therefore the Montana Disaster and Emergency Plan.  Second, specific plan contents are 
integrated into the state Hazard Assessment and Mitigation Strategy.  This formal 
incorporation will occur on an annual basis during the yearly plan review and update. 
 
Specifically in the Hazard Assessment portion of the plan, each hazard profile contains a 
section for local data.  If specific information exists that outlines the vulnerability to the 
community, that information is included in the state Hazard Assessment.  Otherwise, the 
information can be retrieved from the local plan annex, if needed.  For this section to be 
more useful, a consistent methodology for local risk assessments will need to be developed.  
Although useful at the local level, the various methodologies being used across the state do 
not allow for direct comparisons. 
 
In the Mitigation Strategy, local projects that can be applied to statewide concepts will be 
integrated into the statewide strategy of potential actions.  More importantly, the local 
mitigation strategies will assist the SHMO and SHMT when reviewing project applications, 
providing technical assistance, and researching funding options. 
 
Once incorporated into the state plan, the list of integrated local plans can be found in 
Table 5.2-1.  
 
Table 5.2-1 Integrated, State Approved Local 

Mitigation Plans 
County/Tribe Plan Date Date 

Integrated 
Broadwater County January 2004 July 2004 
Daniels County July 2003 July 2004 
Petroleum County August 2003 July 2004 
Sheridan County September 2003 July 2004 
Silver Bow County February 2004 July 2004 
Valley County September 2003 July 2004 
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5.3  PROJECT PRIORITIZATION 

5.3.1  Mitigation Review Committee 

 
In Montana, most mitigation projects from construction projects to community outreach are 
done at the local level.  County and city government typically make the decisions governing 
projects from project design to implementation for their jurisdictions.  With a state the size 
of Montana, local officials know the problems and issues within their communities best.  Our 
variations in climate, terrain, and population make each jurisdiction unique.  What may 
work in one community, may not work in another.  Rather than dictating the projects that 
should be done at the local level, the State typically acts as a guide and resource.  
Continuing in this spirit, only projects that are statewide in nature or serve as a good 
example for projects at the local level are listed in this plan as potential actions.  As funding 
becomes available, however, the State will prioritize the individual projects.  Communities 
applying for funding will need to submit a project application.  Two applications exist – one 
for planning and another for non-planning projects.  The type of project being submitted 
dictates which application should be completed.  Based on the information provided in the 
application, the projects are scored and prioritized. 
 

 
A project review committee, know as the Mitigation Review Committee, is a team of project 
reviewers representing various levels of government and organizations and geographical 
parts of the state.  This committee is considered a subset of the State Hazard Mitigation 
Team.  Members are knowledgeable in hazard mitigation practices, project engineering, 
environmental review procedures, cost-benefit methods, vulnerabilities, and/or disaster 
services.  Examples of potential members include: 

 State Hazard Mitigation Officer 
 State Floodplain Manager 
 Local (District, County, and/or Tribal) DES Representatives 
 Montana Department of Transportation Representative 
 Civil Engineer 
 State Fire Mitigation Representative 
 Meteorologist 
 Representatives from Recently Damaged Areas 
 GIS Representative 
 MACo and/or League of Cities and Towns Representatives 
 Insurance Representative 
 University and/or Hazard Representatives 
 Private Advisory Group Representative 
 Media Representative 
 Congressional Representative 
 Utility/Transportation Representative 
 Economic Development Representative 
 Grant Program and/or Fiscal Representative 

 
As needed, the Mitigation Review Committee is responsible for reviewing and ranking 
project applications.  The committee does have the authority to resolve discrepancies and 
make special considerations for a project, either positive or negative, if needed.  The 
prioritization scheme that follows, however, takes into consideration the most important 
factors. 
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5.3.2  Prioritization Scheme 

The factors for the non-planning projects include: 

The factors for the planning projects include: 

 
A numerical scoring system is used to prioritize project.  This prioritization serves as a guide 
for local government and State agencies when developing mitigation activities.  Again, with 
our large, diverse State, no one type of project is going be beneficial to our entire State.  
Therefore, in an effort to promote mitigation across the State and not negatively impact our 
efforts for statewide participation, this project prioritization scheme has been designed to 
rank projects on a case by case basis.  In many cases, a very good project in a lower 
priority category could outrank a mediocre project in a higher priority.    Our mitigation 
program does not want to restrict funding to only those projects that meet the high 
priorities because what may be a high priority for a specific community may not be a high 
priority at the State level.  Irregardless, the project may be just what the community needs 
to mitigate disaster.  The flexibility to fund a variety of diverse projects based on varying 
reasons and criteria is a necessity for a functional mitigation program at the State and 
District level.  To implement this case by case concept, a more detailed process for 
evaluating and prioritizing projects has been developed.  Any type of project, whether 
Statewide or site specific, will be prioritized in this more formal manner. 
 
To prioritize projects, a general scoring system has been developed.  This prioritization 
scheme has been developed based on input received from Stakeholders regarding what 
factors should be considered when prioritizing and selecting projects.  These factors range 
from cost-benefit ratios, to details on the hazard being mitigated, to environmental impacts.  
Since planning projects are somewhat different than non-planning projects when it comes to 
reviewing them, different criteria will be considered, depending on the type of project.   
 

 
 Cost 
 Population Benefit 
 Property Benefit 
 Economic Benefit 
 Project Feasibility (environmentally, politically, socially) 
 Hazard Magnitude/Frequency 
 Potential for repetitive loss reduction 
 Potential to mitigate hazards to future development 
 Potential project effectiveness and sustainability 

 

 
 Cost 
 Vulnerability of the community or communities 
 Potential for repetitive loss reduction 
 Potential to mitigate hazards to future development 

 
Since some factors are considered more critical than others, two ranking scales have been 
developed.  A scale of 1-10, 10 being the best, has been used for cost, population benefit, 
property benefit, economic benefit, and vulnerability of the community.  Project feasibility, 
hazard magnitude/frequency, potential for repetitive loss reduction, potential to mitigate 
hazards to future development, and potential project effectiveness and sustainability are all 
rated on a 1-5 scale, with 5 being the best.  The highest possible score for a non-planning 
project is 65 and for a planning project is 30.  If needed, to allow for comparisons between 
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planning and non-planning grants, the planning score should be multiplied by 2.  The 
guidelines for each category are as follows: 
 
Cost 

The Cost category includes the actual costs to design and complete the project and the 
costs associated with staff time to implement the project.  For a 10 ranking, the project 
should cost less than $100.  For a 5 ranking, the project would cost roughly $100,000, and 
for a 1 ranking, the project should cost over $1,000,000. 
 
Population Benefit 

Population Benefit relates to the ability of the project to prevent the loss of life or injuries.  
A ranking of 10 has the potential to impact over 3,000 people.  A ranking of 5 has the 
potential to impact 100 people, and a ranking of 1 will not impact the population.  In some 
cases, a project may not directly provide population benefits, but may lead to actions that 
do, such as in the case of a study.  Those projects will not receive as high of a rating as one 
that directly effects the population, but should not be considered to have no population 
benefit. 
 
Property Benefit 

Property Benefit relates to the prevention of physical losses to structures, infrastructure, 
and personal property.  These losses can be attributed to potential dollar losses.  Similar to 
cost, a ranking of 10 has the potential to save over $1,000,000 in losses, a ranking of 5 has 
the potential to save roughly $100,000 in losses, and a ranking of 1 only has the potential 
to save less than $100 in losses.  In some cases, a project may not directly provide 
property benefits, but may lead to actions that do, such as in the case of a study.  Those 
projects will not receive as high of a rating as one that directly effects property, but should 
not be considered to have no property benefit. 
 
Economic Benefit 

Economic Benefit is related to the savings from mitigation to the economy.  This benefit 
includes reduction of losses in revenues, jobs, and facility shut downs.  Since this benefit 
can be difficult to evaluate, a ranking of 10 would prevent a total economic collapse, a 
ranking of 5 could prevent losses to about half the economy, and a ranking of 1 would not 
prevent any economic losses.  In some cases, a project may not directly provide economic 
benefits, but may lead to actions that do, such as in the case of a study.  Those projects will 
not receive as high of a rating as one that directly affects the economy, but should not be 
considered to have no economic benefit. 
 
Vulnerability of the Community 

For planning projects, the vulnerability of the community is considered.  A community that 
has a high vulnerability with respect to other jurisdictions to the hazard or hazards being 
studied or planned for will receive a higher score.  To promote planning participation by the 
smaller or less vulnerable communities in the state, the score will be based on the other 
communities being considered for planning grants.  A community that is the most 
vulnerable will receive a score of 10, and one that is the least, a score of 1.  

 

 

 

 

 

 
5-6 



The State of Montana Multi-Hazard Mitigation Plan and Statewide Hazard Assessment         October 2004 

 

Project Feasibility (Environmentally, Politically & Socially) 

Project Feasibility relates to the likelihood that such a project could be completed.  Projects 
with low feasibility would include projects with significant environmental concerns or public 
opposition.  A project with high feasibility has public and political support without 
environmental concerns.  Those projects with very high feasibility would receive a ranking of 
5 and those with very low would receive a ranking of 1. 
 
Hazard Magnitude/Frequency 

The Hazard Magnitude/Frequency rating is a combination of the recurrence period and 
magnitude of a hazard.  The severity of the hazard being mitigated and the frequency of 
that event must both be considered.  For example, a project mitigating a 10-year event that 
causes significant damage would receive a higher rating than one that mitigates a 500-year 
event that causes minimal damage.  For a ranking of 5, the project mitigates a high 
frequency, high magnitude event.  A 1 ranking is for a low frequency, low magnitude event.  
Note that only the damages being mitigated should be considered here, not the entire 
losses from that event. 
 
Potential for repetitive loss reduction 

Those projects that mitigate repetitive losses receive priority consideration here.  Common 
sense dictates that losses that occur frequently will continue to do so until the hazard is 
mitigated.  Projects that will reduce losses that have occurred more than three times 
receive a rating of 5.  Those that do not address repetitive losses receive a rating of 1. 
 
Potential to mitigate hazards to future development 

Proposed actions that can have a direct impact on the vulnerability of future development 
are given additional consideration.  Many parts of Montana are undergoing rapid growth and 
development.  If hazards can be mitigated on the onset of the development, our state will 
be less vulnerable in the future.  Projects that will have a significant effect on all future 
development receive a rating of 5.  Those that do not affect development should receive a 
rating of 1. 
 
Potential project effectiveness and sustainability 

Two important aspects of all projects are effectiveness and sustainability.  For a project to 
be worthwhile, it needs to be effective and actually mitigate the hazard.  A project that is 
questionable in its effectiveness will score lower in this category.  Sustainability is the ability 
for the project to be maintained.  Can the project sustain itself after grant funding is spent?  
Is maintenance required? If so, are or will the resources be in place to maintain the project.  
An action that is highly effective and sustainable will receive a ranking of 5.  A project with 
effectiveness that is highly questionable and not easily sustained should receive a ranking 
of 1. 
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Final ranking 

Upon ranking a project in each of these categories, a total score can be derived by adding 
together each of the scores.  The project can then be ranking high, medium, or low based 
on the non-planning project thresholds in Table 5.3-1. 
 
Table 5.3-1 Project Ranking 

 

Priority Score 

High 40-65 

Medium 25-39 

Low 9-25 

 
Examples 
 
To demonstrate the use of this prioritization scheme, a few examples will be presented. 
 
Example 1:  This project proposes hiring a contractor to conduct Level 1 HAZUS-MH runs for 
flooding and earthquakes for each county in Montana.  A brief report will be distributed to 
each county.  The estimated cost is $56,000. 
 
Category Score 
Cost 7 
Population Benefit 5 
Property Benefit 5 
Economic Benefit 3 
Project Feasibility 4 
Hazard Magnitude/Frequency 4 
Potential for repetitive loss reduction 4 
Potential to mitigate hazards to future development 4 
Potential project effectiveness and sustainability 4 
TOTAL 40 

 
Therefore, this project would be considered a high priority. 
 
Example 2:  This project proposes upgrading culverts in a community to reduce flood losses.  
The estimated cost is $35,000. 
 
Category Score 
Cost 7 
Population Benefit 4 
Property Benefit 5 
Economic Benefit 3 
Project Feasibility 5 
Hazard Magnitude/Frequency 5 
Potential for repetitive loss reduction 3 
Potential to mitigate hazards to future development 2 
Potential project effectiveness and sustainability 3 
TOTAL 38 

 
Therefore, this project would be considered a medium priority. 
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Example 3:  This project proposes hiring an employee or contractor to create a Statewide 
All-Hazard Emergency Alert System plan.  The estimated cost is $100,000. 
 
Category Score 
Cost 5 
Population Benefit 8 
Property Benefit 5 
Economic Benefit 2 
Project Feasibility 5 
Hazard Magnitude/Frequency 5 
Potential for repetitive loss reduction 1 
Potential to mitigate hazards to future development 3 
Potential project effectiveness and sustainability 3 
TOTAL 37 
Therefore, this project would be considered a medium priority. 
 
Example 4:  This project proposes using existing resources to educate relevant agencies and 
lawmakers and propose legislation that will strengthen building codes for earthquake and 
wind.  The estimated indirect personnel cost is $30,000. 
 
 
Category Score 
Cost 7 
Population Benefit 7 
Property Benefit 8 
Economic Benefit 5 
Project Feasibility 3 
Hazard Magnitude/Frequency 4 
Potential for repetitive loss reduction 1 
Potential to mitigate hazards to future development 5 
Potential project effectiveness and sustainability 3 
TOTAL 43 

 
Therefore, this project would be considered a high priority. 
 
Example 5:  This project proposes reducing fuels for in a subdivision of about 10 homes in 
the wildland/urban interface.  To assess and complete the work, the estimated cost is 
$20,000. 
 
Category Score 
Cost 8 
Population Benefit 3 
Property Benefit 9 
Economic Benefit 1 
Project Feasibility 3 
Hazard Magnitude/Frequency 3 
Potential for repetitive loss reduction 2 
Potential to mitigate hazards to future development 1 
Potential project effectiveness and sustainability 4 
TOTAL 34 

 
Therefore, this project would be considered a medium priority. 
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Example 6:  This project proposes completing a PDM plan for a county not participating in 
the program.  The county is the most vulnerable county not in the program based on 
population and total residential structure value.  The community has three NFIP repetitive 
loss structures.  The estimated cost of the plan development is $7,500. 
 
Category Score 
Cost 8 
Vulnerability of Community 10 
Potential for repetitive loss reduction 3 
Potential to mitigate hazards to future development 2 
TOTAL 23 

 
The non-planning score would be (23 x 2) 46, and therefore, a high priority. 
 
Final Prioritization Results 
 
Once scored individually, a total score from each of the Mitigation Review Team members 
can be determined for each project.  The highest scoring project would then be considered 
the greatest priority.  The Mitigation Review Team, however, does have the opportunity to 
consider the rankings and modify them.  If through discussion, the team decides that a 
project’s ranking is inaccurate because of special circumstances, such as a high amount of 
match, timing with a related project, or a better fit with the goals of the funding source, 
then the team may change the priority of the project.  Ultimately, how well a project meets 
the specific, established factors considered will determine how high of a priority the project 
is.  If needed, the scoring system can be modified to suit the projects being evaluated.  
Refinement of the scoring system will occur as the prioritization scheme is used. 
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6.0 PLAN MAINTENANCE PROCEDURES 
 
6.1  PLAN EVALUATION AND MAINTENANCE 
 
The State Hazard Mitigation Officer (SHMO) as part of the Montana Disaster and Emergency 
Services (DES) Division of the Department of Military Affairs and the State Hazard Mitigation 
Team (SHMT) are responsible for the evaluation and maintenance of this Multi-Hazard 
Mitigation Plan and Statewide Hazard Assessment.  As needed, the SHMO and/or members 
of the SHMT will meet or coordinate with other agencies to document their mitigation 
progress.  In addition, a Stakeholders meeting will be held annually to solicit input from 
local, state, federal, tribal, and private organizations or individuals on the existing plan and 
proposed changes.  Previous and new Stakeholders will be notified of the meeting with at 
least one month’s notice.  In addition, comments and updated information can be submitted 
at any time to the following: 
 

State Hazard Mitigation Officer 
Montana Disaster and Emergency Services 
PO Box 4789 
Helena, MT 59604-4789 

 
A schedule of updates, as shown in Table 6.1-1, demonstrates the aspects of the plan that 
will be reviewed following a disaster, annually, and every three years.  Following the three 
year review, a copy of the updated plan will be submitted to the FEMA – Region VIII office 
for approval, as required by the Disaster Mitigation Act of 2000.  Submissions are scheduled 
for 2004, 2007, and 2010. 
 
Table 6.1-1 Schedule of Updates 
Plan Aspect Post-

Disaster 
Annually Every 3 

Years 
Annual report annex on the past year’s 
activities, problems, and input process 

 X X 

Planning process   X 
Organization responsibilities   X 
Integration with other state plans X X X 
Integration of local plans  X X 
Economic data   X 
Population data   X 
Hazard profiles/Addition of new hazards X  X 
Hazard assessment methodology   X 
History and disaster declarations X X X 
New study data  X X 
GIS data  X X 
State structure data   X 
Data limitations   X 
Qualitative hazard assessment   X 
Goals, objectives, and potential actions X X X 
Funding sources  X X 
State capabilities  X X 
Local capabilities  X X 
Plan and project coordination  X X 
Project prioritization X X X 
Plan evaluation process   X 
Project monitoring  X X 
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6.2  PROJECT MONITORING/EVALUATION 
 
In addition to updating the information in the plan document, projects and their progress 
towards achieving goals and objectives are monitored.  Individual projects are monitored by 
the state agency implementing the project or the grant.  Generally, HMGP and PDM projects 
are monitored by Disaster and Emergency Services, FMA and NFIP projects are monitored 
by the Department of Natural Resources and Conservation, Water Resources Division, and 
National Fire Plan projects are monitored by Department of Natural Resources and 
Conservation, Forestry Division.  Each agency tracks projects through their own databases 
and quarterly reports to federal agencies.  Annually, the state agencies will submit progress 
reports to the State Hazard Mitigation Team (SHMT) during the plan’s evaluation.  The State 
Hazard Mitigation Officer will initiate requests for the reports from agency contacts for 
mitigation grant programs and agencies assigned statewide initiatives at least 60 days 
before the annual Stakeholders meeting.  Within 30 days, the reports are due to the SHMT.  
The information contained in these reports include projects initiated, continuing projects’ 
status, and the project closeouts.  The SHMT is responsible for consolidating the reports and 
evaluating the progress in meeting goals and objectives.  This review will be included in the 
annual report submitted to the Stakeholders as an annex of the plan each year. 
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7.0 PLANNING PROCESS ANNEXES 
 
7.1  ADVISORY GROUP MEMBERS 
 

 
Table 7.1-1 provides a listing of Advisory Group Members. 

Table 7.1-1 Advisory Group Members 
Jesse Aber Montana Department of Natural Resources and Conservation 
Larry Akers Montana Disaster and Emergency Services 
Lou Antonick Montana Department of Administration 
Jens Bolstad Montana Disaster and Emergency Services 
Rick Dittmann National Weather Service – Great Falls 
Margie Ewing US Forest Service 
Peter Felsch National Weather Service – Missoula 
Tanja Fransen National Weather Service – Glasgow 
Pankaj Garg Resource Management Services 
John Horn Montana Department of Military Affairs 
Steve Knecht Montana Disaster and Emergency Services 
Sheri Lanz Montana Disaster and Emergency Services 
Monique Lay Montana Disaster and Emergency Services 
Dan McGowan Montana Disaster and Emergency Services 
Pam Pedersen Big Sky Hazard Management 
Paula Rosenthal Montana Department of Natural Resources and Conservation 
Tom Sanburg Montana Department of Natural Resources and Conservation 
Jason Shrauger Gallatin County Emergency Management 
Laurence Siroky Montana Department of Natural Resources and Conservation 
Mike Stickney Montana Bureau of Mines and Geology 
Charlie Vandam Land and Water Consulting 
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7.2 STAKEHOLDERS GROUP MEMBERS 
 
Table 7.2-1 provides a listing of Stakeholders Group Members. 
 
Table 7.2-1 Stakeholders Group Members 
Jesse Aber Montana Department of Natural Resources and Conservation 
Julie Adolphson National Weather Service – Glasgow  
Larry Akers Montana Disaster and Emergency Services 
Jim Anderson Montana Disaster and Emergency Services 
Lou Antonick Montana Department of Administration 
Bruce Bauck National Weather Service – Missoula 
Wayne Berkas US Geological Survey 
Jens Bolstad Montana Disaster and Emergency Services 
Dan Borsum National Weather Service - Billings 
Sally Buckles Jefferson County Disaster and Emergency Services 
Ed Coleman Montana Department of Environmental Quality 
Cliff Conradsen Dawson County Disaster and Emergency Services 
Helen Conradsen Dawson County Disaster and Emergency Services 
Don Contraman American Red Cross 
Rick Dittmann National Weather Service – Great Falls 
Dennis Drake Montana Historical Society 
Margie Ewing US Forest Service 
Peter Felsch National Weather Service – Missoula 
Bill Fleiner Broadwater County Disaster and Emergency Services 
Tanja Fransen National Weather Service – Glasgow 
Bob Fry Montana Disaster and Emergency Services 
Pankaj Garg Resource Management Services, Inc. 
Steve Garrison Montana National Guard 
Rick Gould Confederated Salish and Kootenai Tribes Pre-Disaster Mitigation 
Mark Gruener Montana Disaster and Emergency Services 
Haley Gustitis Blaine County Disaster and Emergency Services 
Pat Hansen Sweet Grass County Disaster and Emergency Services 
Jim Hyatt Montana Department of Transportation 
Jonathan Jackson Montana National Guard 
Jolene Jacobson Confederated Salish and Kootenai Tribes Disaster and Emergency Services 
Sally Johnson Montana Department of Public Health and Human Services 
Steve Knecht Montana Disaster and Emergency Services 
Vince Kolar Cascade County Disaster and Emergency Services 
Sandy Lang Montana Department of Revenue 
Sheri Lanz Montana Disaster and Emergency Services 
Monique Lay Montana Disaster and Emergency Services 
Dan Lieberg Montana Disaster and Emergency Services 
Lorrie Leighton-Boster Montana Department of Public Health and Human Services 
Gina Loss National Weather Service – Great Falls 
Jeff Lustgraaf Montana Disaster and Emergency Services 
Dave Maser Montana Disaster and Emergency Services 
Dan McGowan Montana Disaster and Emergency Services 
Bob McInerney US Army Corps of Engineers 
Pat McKelvey Lewis and Clark County Disaster and Emergency Services 
Emily McVey Montana Disaster and Emergency Services 
Bernie Meier National Weather Service – Great Falls 
Cheri Meier Montana State Auditor’s Office 
Ray Mohney American Red Cross 
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Table 7.2-1 (continued) Stakeholders Group Members 
Gordon Morris Montana Association of Counties 
Fred Naeher Montana Disaster and Emergency Services 
Ray Nickless National Weather Service - Missoula 
Wade Nofziger Federal Emergency Management Agency 
Lynn Ogle Flathead County Disaster and Emergency Services 
Mark Peck Montana Department of Corrections 
Pam Pedersen Big Sky Hazard Management 
Rich Petaja Montana Disaster and Emergency Services 
Buzzy Peterson Deer Lodge County Disaster and Emergency Services 
Curtis Petrik Sheridan County Disaster and Emergency Services 
Michael Rand Montana National Guard 
Carole Raymond Rosebud County Disaster and Emergency Services 
Paula Rosenthal Montana Department of Natural Resources and Conservation 
Tom Sanburg Montana Department of Natural Resources and Conservation 
Jim Scarlett National Weather Service - Billings 
Cathy Scofield US Forest Service 
Richard Seiler Valley County Disaster and Emergency Services 
Jeff Shada Montana State University 
Jason Shrauger Gallatin County Emergency Management 
Dan Sietsema Roosevelt County Disaster and Emergency Services 
Lisa Sinton Teton County Disaster and Emergency Services 
Laurence Siroky Montana Department of Natural Resources and Conservation 
Martha Smith Montana Disaster and Emergency Services 
Paul Spengler Lewis and Clark County Disaster and Emergency Services 
Alan Stempel McCone County Disaster and Emergency Services 
Mike Stickney Montana Bureau of Mines and Geology 
Rob Swanekamp US Naval Reserve 
John Tarr Montana State Auditor’s Office 
Joe Triem Montana Department of Administration 
Charlie Vandam Land and Water Consulting 
Brett Waters Montana County Firewarden’s Association 
Diane West Montana Department of Labor and Industry 
Mel White US Geological Survey 
Michael Wiederhold Montana Department of Natural Resources and Conservation 
Ron Zellar Montana Department of Agriculture 
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7.3  HAZARD TECHNICAL GROUP MEMBERS 
 
Table 7.3-1 provides a listing of the Hazard Technical Group Members for each Technical 
Group. 
 
Table 7.3-1 Hazard Technical Group Members 
 
Drought 
Jesse Aber, CHAIR Montana Department of Natural Resources and Conservation 
Bruce Bauck National Weather Service – Missoula 
Wayne Berkas US Geological Survey 
Tanja Fransen National Weather Service – Glasgow 
Mark Gruener Montana Disaster and Emergency Services 
Haley Gustitis Blaine County Disaster and Emergency Services 
Gina Loss National Weather Service – Great Falls 
Ron Zellar Montana Department of Agriculture 
 
Earthquake 
Mike Stickney, CHAIR Montana Bureau of Mines and Geology 
Dennis Drake Montana Historical Society 
Bob Fry Montana Disaster and Emergency Services 
Lynn Ogle Flathead County Disaster and Emergency Services 
Jason Shrauger Gallatin County Emergency Management 
Lisa Sinton Teton County Disaster and Emergency Services 
Martha Smith Montana Disaster and Emergency Services 
Paul Spengler Lewis and Clark County Disaster and Emergency Services 
 
Flooding 
Tom Sanburg, CHAIR Montana Department of Natural Resources and Conservation 
Wayne Berkas US Geological Survey 
Don Contraman American Red Cross 
Tanja Fransen National Weather Service – Glasgow 
Mark Gruener Montana Disaster and Emergency Services 
Gina Loss National Weather Service – Great Falls 
Bob McInerney US Army Corps of Engineers 
Ray Nickless National Weather Service - Missoula 
Lynn Ogle Flathead County Disaster and Emergency Services 
Jim Scarlett National Weather Service - Billings 
 
Weapons of Mass Destruction/Hazardous Materials 
Steve Knecht, CHAIR Montana Disaster and Emergency Services 
Sheri Lanz, CHAIR Montana Disaster and Emergency Services 
Lou Antonick Montana Department of Administration 
Dennis Drake Montana Historical Society 
Lynn Ogle Flathead County Disaster and Emergency Services 
Buzzy Peterson Deer Lodge County Disaster and Emergency Services 
Tom Sanburg Montana Department of Natural Resources and Conservation 
Jason Shrauger Gallatin County Emergency Management 
Brett Waters Montana County Firewarden’s Association 
Michael Wiederhold Montana Department of Natural Resources and Conservation 
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Table 7.3-1 (continued) Hazard Technical Group Members 
 
Wildland/Rangeland Fire 
Paula Rosenthal, CHAIR Montana Department of Natural Resources and Conservation 
Lou Antonick Montana Department of Administration 
Bruce Bauck National Weather Service – Missoula 
Dan Borsum National Weather Service - Billings 
Sally Buckles Jefferson County Disaster and Emergency Services 
Margie Ewing US Forest Service 
Tanja Fransen National Weather Service – Glasgow 
Bob Fry Montana Disaster and Emergency Services 
Mark Gruener Montana Disaster and Emergency Services 
Pat McKelvey Lewis and Clark County Disaster and Emergency Services 
Bernie Meier National Weather Service – Great Falls 
Ray Mohney American Red Cross 
Curtis Petrik Sheridan County Disaster and Emergency Services 
Cathy Scofield US Forest Service 
Jason Shrauger Gallatin County Emergency Management 
Brett Waters Montana County Firewarden’s Association 
Michael Wiederhold Montana Department of Natural Resources and Conservation 
 
Tornado, Hail, and Wind 
Rick Dittmann, CHAIR National Weather Service – Great Falls 
Tanja Fransen National Weather Service – Glasgow 
Pat Hansen Sweet Grass County Disaster and Emergency Services 
Curtis Petrik Sheridan County Disaster and Emergency Services 
Carole Raymond Rosebud County Disaster and Emergency Services 
Jim Scarlett National Weather Service - Billings 
 
Winter Storms 
Peter Felsch, CHAIR National Weather Service – Missoula 
Bruce Bauck National Weather Service – Missoula 
Rick Dittmann National Weather Service – Great Falls 
Tanja Fransen National Weather Service – Glasgow 
Mark Gruener Montana Disaster and Emergency Services 
Jim Hyatt Montana Department of Transportation 
Jim Scarlett National Weather Service - Billings 
Jason Shrauger Gallatin County Emergency Management 
 
Critical Facilities 
Steve Knecht, CHAIR Montana Disaster and Emergency Services 
Sheri Lanz, CHAIR Montana Disaster and Emergency Services 
Lou Antonick Montana Department of Administration 
Dennis Drake Montana Historical Society 
Jim Hyatt Montana Department of Transportation 
Lynn Ogle Flathead County Disaster and Emergency Services 
Diane West Montana Department of Labor and Industry 
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7.4  INVITED PARTICIPANTS 
 
Table 7.4-1 provides a listing of Invited Participants. 
 
Table 7.4-1 Invited Participants 
Jesse Aber Montana Department of Natural Resources and Conservation 
Larry Akers Montana Disaster and Emergency Services 
Debbie Alke Montana Department of Transportation 
John Allhands Madison County Disaster and Emergency Services 
Kurt Alme Montana Department of Revenue 
Jim Anderson Montana Disaster and Emergency Services 
Newell Anderson Montana Department of Commerce 
Lou Antonick Montana Department of Administration 
Ed Auker Big Horn County Disaster and Emergency Services 
Bernard Barton Powell County Disaster and Emergency Services 
Mike Batista Montana Department of Justice 
Bruce Bauck National Weather Service – Missoula 
Don Bell Confederated Salish and Kootenai Tribes 
Steve Bender Montana Department of Administration 
Wayne Berkas US Geological Survey 
Marshall Bloom Rocky Mountain Laboratories 
Jens Bolstad Montana Disaster and Emergency Services 
Rick Bondy Montana Department of Natural Resources and Conservation 
Dan Borsum National Weather Service - Billings 
Patrick Brady Burlington Northern Santa Fe Railway 
Marc Bridges Montana Department of Livestock 
Cliff Brophy Stillwater County Disaster and Emergency Services 
Webb Brown Montana Chamber of Commerce 
Bob Brown Montana Secretary of State 
Sally Buckles Jefferson County Disaster and Emergency Services 
Kristin Burgoyne Montana Arts Council 
Charlie Cahill Daniels County Disaster and Emergency Services 
Les Christenson Wheatland County Disaster and Emergency Services 
Karl Christians Montana Department of Natural Resources and Conservation 
Ronna Christman Montana Petroleum Marketers Association 
Bud Clinch Montana Department of Natural Resources and Conservation 
Ed Coleman Montana Department of Environmental Quality 
Linda Connor Fort Peck Disaster and Emergency Services 
Cliff Conradsen Dawson County Disaster and Emergency Services 
Helen Conradsen Dawson County Disaster and Emergency Services 
Don Contraman American Red Cross 
Frank Datta Wibaux County Disaster and Emergency Services 
Robert Davis US Geological Survey 
Edmond Deal Montana Bureau of Mines and Geology 
George Dennison University of Montana 
Jon Dilliard Montana Department of Environmental Quality 
Rick Dittmann National Weather Service – Great Falls 
Dennis Drake Montana Historical Society 
Kelly Duryea Burlington Northern Santa Fe Railway 
Tom Ellerhoff Montana Department of Environmental Quality 
Jane Ellis Missoula County Disaster and Emergency Services 
Margie Ewing US Forest Service 
Geoff Feiss Montana Telecommunications Association 
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Table 7.4-1 (continued) Invited Participants 
Peter Felsch National Weather Service – Missoula 
Arlynn Fishbaugh Montana Arts Council 
Floyd Fisher Golden Valley County Disaster and Emergency Services 
Tim Flanagan US Bureau of Reclamation 
Bill Fleiner Broadwater County Disaster and Emergency Services 
Tanja Fransen National Weather Service – Glasgow 
Loy Fraser Montana Independent Telecommunications Systems 
Bob Fry Montana Disaster and Emergency Services 
Dave Galt Montana Department of Transportation 
Geoffrey Gamble Montana State University 
Pankaj Garg Resource Management Services, Inc. 
Steve Garrison Montana National Guard 
Ed Gierke Montana Disaster and Emergency Services 
Glen Gillett Petroleum County Disaster and Emergency Services 
Lowell Goetting Montana University System 
Kristin Goss Montana Governor’s Office 
Rick Gould Confederated Salish and Kootenai Tribes Pre-Disaster Mitigation 
Gail Gray Montana Department of Public Health and Human Services 
Mary Ann Gregory Montana Disaster and Emergency Services 
Mark Gruener Montana Disaster and Emergency Services 
George Gupton Mineral County Disaster and Emergency Services 
Haley Gustitis Blaine County Disaster and Emergency Services 
Jeff Hagener Montana Department of Fish, Wildlife and Parks 
Alec Hansen Montana League of Cities and Towns 
Pat Hansen Sweet Grass County Disaster and Emergency Services 
Charlie Hanson Montana Disaster and Emergency Services 
Carol Hellyer Garfield County Disaster and Emergency Services 
Don Hoffman Montana Department of Revenue 
Laurence Hubbard Montana State Fund 
Dulcy Hubbert Montana Commissioner of Political Practices 
Jim Hyatt Montana Department of Transportation 
John Ilgenfritz Montana Disaster and Emergency Services 
Ellen Ingstedt Montana Wood Products Association 
Jonathan Jackson Montana National Guard 
Jolene Jacobson Confederated Salish and Kootenai Tribes Disaster and Emergency Services 
Sally Johnson Montana Department of Public Health and Human Services 
Wendy Keating Montana Department of Labor and Industry 
Mark Keller Blackfeet Nation Disaster and Emergency Services 
Thomas Kelly Stillwater County Disaster and Emergency Services 
Nora Kennedy Blackfeet Nation Tribal Emergency Response Commission 
Cheri Kilby Musselshell County Disaster and Emergency Services 
Jim King Glacier County Disaster and Emergency Services 
Steve Knecht Montana Disaster and Emergency Services 
Ronald Knudson Hill County Disaster and Emergency Services 
Vince Kolar Cascade County Disaster and Emergency Services 
James Kraft Yellowstone County Disaster and Emergency Services 
Marvin Kraft Montana State Fund 
Darrel Krum Carbon County Disaster and Emergency Services 
Mary LaFond Montana Department of Justice 
Larry Laknar Beaverhead County Disaster and Emergency Services 
David Lancaster Powder River County Disaster and Emergency Services 
Sandy Lang Montana Department of Revenue 
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Table 7.4-1 (continued) Invited Participants 
Sheri Lanz Montana Disaster and Emergency Services 
Pete Lawrenson Montana Rail Link 
Monique Lay Montana Disaster and Emergency Services 
Tom Lehman PPL Montana 
Lorrie Leighton-Boster Montana Department of Public Health and Human Services 
Dan Lieberg Montana Disaster and Emergency Services 
Tim Lloyd Montana Department of Labor and Industry 
Candy Loehding Carter County Disaster and Emergency Services 
Gina Loss National Weather Service – Great Falls 
Jeff Lustgraaf Montana Disaster and Emergency Services 
Jeanne MacPherson Montana Department of Transportation 
Alan Marble Flathead County Disaster and Emergency Services 
Karen Marks Fergus County Disaster and Emergency Services 
Dave Maser Montana Disaster and Emergency Services 
Sharon McCabe Montana Historical Society 
Linda McCulloch Montana Office of Public Instruction 
Marc McGill Lincoln County Disaster and Emergency Services 
Roger McGlenn Montana Independent Insurance Agents Association 
Dan McGowan Montana Disaster and Emergency Services 
Mike McGrath Montana Department of Justice 
Bob McInerney US Army Corps of Engineers 
Pat McKelvey Lewis and Clark County Disaster and Emergency Services 
Emily McVey Montana Disaster and Emergency Services 
Bernie Meier National Weather Service – Great Falls 
Steve Meloy Montana Board of Public Education 
Lois Menzies Montana Legislative Branch 
James Minor Granite County Disaster and Emergency Services 
Beau Mitchell Rocky Boy Tribal Emergency Response Commission 
Ray Mohney American Red Cross 
Scott Moran Phillips County Disaster and Emergency Services 
Gordon Morris Montana Association of Counties 
John Morrison Montana Office of the State Auditor 
Cindy Mullaney Pondera County Disaster and Emergency Services 
Bill Naegeli Sanders County Disaster and Emergency Services 
Fred Naeher Montana Disaster and Emergency Services 
Ray Nelson Montana Department of Natural Resources and Conservation 
Ron Nicholas Ravalli County Disaster and Emergency Services 
Ray Nickless National Weather Service - Missoula 
Wade Nofziger Federal Emergency Management Agency 
Corporate Headquarters Northwestern Energy 
Kerry O’Connell Sweet Grass County Disaster and Emergency Services 
Lynn Ogle Flathead County Disaster and Emergency Services 
Arnold Olsen Montana Historical Society 
Jim Oppedahl Montana Judicial Branch 
Gloria O’Rourke Montana Economic Developers Association 
Bonnie Ostertag Judith Basin County Disaster and Emergency Services 
Norman Parrent Montana Disaster and Emergency Services 
Ralph Peck Montana Department of Agriculture 
Mark Peck Montana Department of Corrections 
Pam Pedersen Big Sky Hazard Management 
Rich Petaja Montana Disaster and Emergency Services 
Larry Peterman Montana Fish, Wildlife and Parks 
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Table 7.4-1 (continued) Invited Participants 
Buzzy Peterson Deer Lodge County Disaster and Emergency Services 
Curtis Petrik Sheridan County Disaster and Emergency Services 
Steve Pilcher Montana Stockgrowers Association 
John Pisk Prairie County Disaster and Emergency Services 
Dan Poore Montana Disaster and Emergency Services 
Brad Powell US Forest Service 
Glenn Puffer Montana State University 
Wilma Puich Silver Bow County Disaster and Emergency Services 
Michael Rand Montana National Guard 
Barbara Ranf Montana Governor’s Office 
Carole Raymond Rosebud County Disaster and Emergency Services 
Butch Renders Richland County Disaster and Emergency Services 
Bud Revious Montana Disaster and Emergency Services 
Henry Rides Horse Jr. Crow Nations Tribal Emergency Response Commission 
Paula Rosenthal Montana Department of Natural Resources and Conservation 
Tom Sanburg Montana Department of Natural Resources and Conservation 
Jim Scarlett National Weather Service - Billings 
Cathy Scofield US Forest Service 
Richard Seidlitz Meagher County Disaster and Emergency Services 
Richard Seiler Valley County Disaster and Emergency Services 
Jan Sensibaugh Montana Department of Environmental Quality 
Jeff Shada Montana State University 
Jason Shrauger Gallatin County Emergency Management 
Thor Sichveland Granite County Disaster and Emergency Services 
Dan Sietsema Roosevelt County Disaster and Emergency Services 
Mark Simonich Montana Department of Commerce 
Lisa Sinton Teton County Disaster and Emergency Services 
Laurence Siroky Montana Department of Natural Resources and Conservation 
Bill Slaughter Montana Department of Corrections 
Martha Smith Montana Disaster and Emergency Services 
Ernestine Spang Northern Cheyenne Tribal Emergency Response Commission 
Paul Spengler Lewis and Clark County Disaster and Emergency Services 
Darrell Stafford Toole County Disaster and Emergency Services 
Steve Stanley Lake County Office of Emergency Management 
Sheila Stearns Montana Commissioner of Higher Education 
Fred Steele Confederated Salish and Kootenai Tribes 
Allan Steinle US Army Corps of Engineers 
Alan Stempel McCone County Disaster and Emergency Services 
Mike Stickney Montana Bureau of Mines and Geology 
Karen Strege Montana State Library 
Rob Swanekamp US Naval Reserve 
John Tarr Montana Office of the State Auditor 
Terry Teichrow Montana Office of Public Instruction 
Ed Thamke Montana Department of Environmental Quality 
Tim Thennis Montana Disaster and Emergency Services 
Samuel Thielen Fallon County Disaster and Emergency Services 
Larry Thomas Montana State Fund 
Joel Tierney Montana Public Service Commission 
Joe Triem Montana Department of Administration 
Dan Tronrud Sweet Grass County Disaster and Emergency Services 
Bill Troutwine Petroleum County Disaster and Emergency Services 
Belinda Van Nurden Park County Disaster and Emergency Services 
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Table 7.4-1 (continued) Invited Participants 
Charlie Vandam Land and Water Consulting 
Linda Vaughey Montana Commissioner of Political Practices 
Thomas Walsh Montana Rail Link 
Brett Waters Montana County Firewarden’s Association 
Diane West Montana Department of Labor and Industry 
Dave Wheelihan Montana Electric Cooperatives’ Association 
Dave White Natural Resources Conservation Service 
Kate Whitney Montana Public Service Commission 
Michael Wiederhold Montana Department of Natural Resources and Conservation 
Gary Wiens Montana Electric Cooperatives Association 
Steven Wilkins Treasure County Disaster and Emergency Services 
Linda Williams Chouteau County Disaster and Emergency Services 
Randall Yaeger Montana Department of Justice 
Homer Young Montana Disaster and Emergency Services 
Terry Young Montana Disaster and Emergency Services 
James Zabrocki Custer County Disaster and Emergency Services 
Ron Zellar Montana Department of Agriculture 
 
In addition, all of the county commission chairpersons were invited to the first Stakeholders meeting. 
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7.5  SIGN-IN SHEETS 
 
 
Provided on the following pages are copies of Meeting Sign-in Sheets. 
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7.6  MEETING AGENDAS 
 
 
Provided on the following pages are copies of each of the Meeting Agendas.
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DOC  
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8.3  Flooding References 
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9.0 LIST OF ACRONYMS 
 
AHA American Hospital Association 
ARC American Red Cross 
ARM Administrative Rules of Montana 
ARS Agricultural Research Service 
BAER Burned Area Emergency Rehabilitation 
BEA Bureau of Economic Analysis 
BIA Bureau of Indian Affairs 
BLM Bureau of Land Management 
BOR Bureau of Reclamation 
CAP Community Assistance Program 
CGS Colorado Geologic Survey 
COE United States Army of Corps of Engineers  
COFR Council of Foreign Relations 
CRP Conservation Reserve Program 
CRREL Cold Regions Research and Engineering Laboratory 
CRS Community Rating System 
DEQ Department of Environmental Quality  
DES Disaster and Emergency Services  
DLI Department of Labor and Industry 
DMA Department of Military Affairs 
DNRC Department of Natural Resources and Conservation 
DOT Department of Transportation 
DPHHS Department of Public Health and Human Services 
EAS Emergency Alert System 
EIA Energy Information Administration 
EO Executive Order 
EPA Environmental Protection Agency 
EPCRA Emergency Planning and Community Right-to-Know Act of 1986 
EMPG Emergency Management Performance Grant  
EQIP Environmental Quality Incentive Program 
EWPP Emergency Watershed Protection Program 
FBI Federal Bureau of Investigation 
FEMA Federal Emergency Management Agency 
FLCTT Federal Laboratory Consortium for Technical Transfer 
FMA Flood Mitigation Assistance 
FMA Fire Management Assistance 
FSA Farm Service Agency 
FSA Federal Suppression Assistance 
FWP Department of Fish, Wildlife and Parks 
GAR Governor’s Authorized Representative 
GIS Geographic Information Systems 
GSP Gross State Product 
HMGP Hazard Mitigation Grant Program 
HPLF High Potential Loss Facilities 
HUD Department of Housing and Urban Development 
IA Individual Assistance 
IBC International Business Code 
ICBM Inter-Continental Ballistic Missiles 
IWW International Workers of the World 
LRBP Long Range Building Program 
MACo Montana Association of Counties 
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LIST OF ACRONYMS (cont.) 
 
MBMG Montana Bureau of Mines and Geology 
MCA Montana Code Annotated 
MDES Montana Disaster and Emergency Services  
MDNRC Montana Department of Natural Resources and Conservation 
MDPHHS Montana Department of Public Health and Human Services 
MDT Montana Department of Transportation 
MRI McLaughlin Research Institute 
MRL Montana Rail Link 
MSU Montana State University 
NCDC National Climatic Data Center 
NDD Natural Disaster Determinations 
NDMC National Drought Mitigation Center 
NEMIS National Emergency Management Information System 
NEPA National Environmental Policy Act 
NFP National Fire Plan 
NFIP National Flood Insurance Program 
NIAID National Institute of Allergy and Infectious Diseases 
NID National Inventory of Dams 
NIFC National Interagency Fire Center 
NIMS National Incident Management System 
NISEE National Information Service for Earthquake Engineering 
NOAA National Oceanic and Atmospheric Administration 
NPS National Park Service 
NRC National Response Center 
NRCS Natural Resource Conservation Service 
NRIS Natural Resource Information System 
NTSB National Transportation and Safety Board 
NWS National Weather Service 
PCIIS Property Casualty Insurance Information System 
PA Public Assistance 
PDM Pre-Disaster Mitigation 
PHDI Palmer Hydrologic Drought Index 
RFA Rural Fire Assistance 
RML Rocky Mountain Laboratories 
SBA Small Business Administration 
SHMO State Hazard Mitigation Officer 
SHMT State Hazard Mitigation Team 
TPO Tornado Project Online 
TRI Toxics Release Inventory 
USACE United States Army of Corps of Engineers  
USDA United States Department of Agriculture 
USGS United States Geological Survey 
USFS United States Forest Service 
USDC United States Department of Commerce 
USDOT United States Department of Transportation 
WMD Weapons of Mass Destruction 
WPDG Wetland Program Development Grant 
WUI Wildland/Urban Interface 
YPN Yellowstone ParkNet 
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10.0 ANNUAL REPORT ANNEXES 
 
 
The first Annual Report Annex will be prepared and included herein by November 1, 2005. 
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11.0 LOCAL PLAN ANNEXES 

11.1  STATUS OF LOCAL PLANNING EFFORTS 

11.2  APPROVED PLANS 

 
 

 
The State Hazard Mitigation Officer (SHMO) has led the mitigation planning effort in 
Montana.  As of August 2004, fifty of the fifty-six counties in the State and two of the six 
tribes in the State are participating in the planning program.  As of August 2004, the State 
has approved six Local Hazard Mitigation Plans.  Figure 11.1-1 maps the status of these 
communities. 
 
Figure 11.1-1 Montana PDM Program Participation 
 

 

 
As stated above, there are currently six State/FEMA approved Local Hazard Mitigation Plans.  
These include: 

• Broadwater County; 
• Daniels County; 
• Petroleum County; 
• Sheridan County; 
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• Silver Bow County; and 
• Valley County. 

 
Each of these approved Local Hazard Mitigation Plans is incorporated herein by reference.  
As Local Hazard Mitigation Plans for additional jurisdictions are approved, they will be added 
to the listing above, and their content will be utilized to enhance the quality of data 
contained in this document.  This process of continuously enhancing the quality of data 
contained in the State’s Plan will be ongoing. 
 

 
A complete and up-to-date copy

11.2.1  Broadwater County Local Hazard Mitigation Plan 

 of the Broadwater County Local Hazard Mitigation Plan is 
maintained with the State Hazard Mitigation Officer. 
 

 
A complete and up-to-date copy

11.2.2  Daniels County Local Hazard Mitigation Plan 

 of the Daniels County Local Hazard Mitigation Plan is 
maintained with the State Hazard Mitigation Officer. 

 
A complete and up-to-date copy

 
11.2.3  Petroleum County Local Hazard Mitigation Plan 

 of the Petroleum County Local Hazard Mitigation Plan is 
maintained with the State Hazard Mitigation Officer. 

 
A complete and up-to-date copy

 
11.2.4  Sheridan County Local Hazard Mitigation Plan 

 of the Sheridan County Local Hazard Mitigation Plan is 
maintained with the State Hazard Mitigation Officer. 

 
A complete and up-to-date copy

 
11.2.5  Silver Bow County Local Hazard Mitigation Plan 

 of the Silver Bow County Local Hazard Mitigation Plan is 
maintained with the State Hazard Mitigation Officer. 

 
A complete and up-to-date copy

 
11.2.6  Valley County Local Hazard Mitigation Plan 

 of the Valley County Local Hazard Mitigation Plan is 
maintained with the State Hazard Mitigation Officer. 
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